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MODERN UROLOGY 


-51 CTIOis* I 


( 11 \I'T^n I 

TIIV ( 'is’TO'l (M't AM> IT-' 1 '■f 

nr \ I I MI It IlHT M I) I CJ< 

IX)N \I D \ CH \UNOCK M D, 1 C> 

THE mSTOET OF THE CTSTOSCOPE 

Chm a cxntun and a quarter has pA3'«c<I Mncc the first attempt to 
\xsualiic till, lower nnnan tmet In ISO » Iloizani of Lmnkfort* con 
struetwl liiH mther cumlM.r^>nic apparatus to winch ho po'c the nninc 
IjchtUiter fH;: 1) With tin Iloiiani wa** ahle for the first time 
to \nsuahie the Iminnn urethra m the Imnp subject ^uth nudacits m 
fcctkinR to hnnR into Men hnlden parts of the l>rtR met with sufficient 
oppinition to dampen tlio anior of the intentor Tlio mctlicnl facult\ 
of Menna when diarprd h\ the Austnnn j;o\Tnimcnt to inM-atipntc 
this radical instrument niipistK announe’cel that it was little more 
than a to\ and ■’oeuiesl to intimate timt JJozrani nos shnmnff an undue 
cunosite in attempting to merstipite concrolc<l rtRion:! of the human 
anatoms 

Two decades elapsed licfore the nfst attempt w as made to ms cationite 
mechanicalls the unnan tract In lfe2t» Sjjmlas* (Hg 2) descnliesl 
an mstnimcnt sdnch he nnmc<l the Speeuhim I rctliro-csatiquc 
\lthnupli ans histors of thccs-stoHXjpemustnKhtls start mtii Iktzzani 
Sepalas mu t l>e creshted snth coastructinc the first usable instrument 
(Up R His endoscope consistc'd of a eshndneal tube whidi sros 
introduced into the urethra A pim clastic cannula of sufficient sue 
to fill this tslinder was us<k1 as an obturator to facilitate the mtrmluc- 
tion Once mscrtcil this cannula was remosed and a ss stem of mirrors 
was mos wl into place svhich enabled a beam of ortifirnol light supplied 
b\ two small tapers to l>c thrown into the casits to be eraminwl 
Working at about tlic same time Dr Tohn D hisher* of Hoston 
dcscnlied an irestrument which was ongmalls con3tructe<I to inspect 
the Vagina (Tig 4) This Dr Fisher amplified so that it could be 
usc<l to inspect the urethra As carls as 1827 I rofesior 11 M 1 atterson 
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Tll^ iii^Toi\ Of r/// nvro'fo/f 

Thm \rai>liitir in tni> nnrki r< m ‘•t I’ltir'lillrf: Courmnl' 

nnd h\rminnn nii|ilini-<l p IWtinc ninmr* nnd a pparatL tnlx fnr 
rnd.pn.pir i.tiMnnllnn Hiw n.irU ntlraitol llttli atlonlion Imt 



In'* Wrrr 'Vol \ nn tni<t tlw* Cr«t « aU ea Irrwi jr (Iji s I 

j ly I rinc^l^ H n U ry «HKirt«y ( <1 Ik in ft CV ) 

rcrtainlv niitctlalcs li\ timti' Ntors tin <)|n n tur t mlo^wipic ti'cluiKiut. 

li\ I aw Ilk, (l“»c (*) awl l*\ KilU In tlu ^ami vcar 
C nny. ^ of Diililtn «li*>M:nUtl Im n^stillH n u>); nti whicii 

wan identical m ^miicipU witlv ilmt of I » lw.r of Ho^ton Tin. contnlm 
tion ^\hicli ( njiM. Hindi nns in mtrnMfMiip Iih liplit (I ic ~) Ho U'.t.Kl 


1 1 1 



I -Henlyi fijdoyoiT (Hnrj riop. Hlf Tim d UrofciKJf reurtf^ of O 
ft On) 


I)oId 


Bii Oil flame uitli cumphor wliicii produced a greater illunim- 

ntmg mtcraiU \\ ith tbw imtrurnent he tlutendwl tlie bladder ^vith 
aiitcr for cxnmination using a gloas window at the end of the tube for 
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THE CYSTOSCOPE AND ITS USE 


of Boston suggested the use of galvanism as a means of illuminating 
dark eavities through Fisher’s tube This suggestion Mas tried but 
never proved sueeessful 

The next tvm decades M’ere devoid of any advance in urinary’- tract 
instrumentation and it M^as not until 1853 that Desormeaux'* presented 
to the Academj^ of jMedicine of Pans the first serviceable endoscope 
This consisted of a tube into mIiicIi rays of light M^ere reflected by means 



Fig 1 — Bozzani'e “Licht Loiter ” (After Bozzani ) 

of mirrors, the source of which M'as a kerosene lamp (Fig 5) With 
this, the inventor carried out numerous mtestigations over a period 
of c ears It is on this instrument that the French school claims priority 
m the invention of the first practical means for ex'amming the bladder 
In 1862 Haken® of Vienna introduced an instrument for dilating the 
urethra not unlike the Kollman Dilator v\hich is m use today The 
hollow central portion of this instrument allowed inspection of the 
urethra with the aid of a concave mirror for introduction of fight 
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1 ') 


\ Mon ( niiM V' a Huil»lnl t*» j.< t mijn nor 1*' lii iiion ( Mien lit 
illmmiiAlHMi lllimnimtnm nn incr«*a*Hwt in \\}iui Vialnu-^'' 

t\u ulin of Uiinniik n pnti of mnnii'^niin in u Vinis-nc 
llaim v-lm-fi kmw Vinlnw* ni»n!s Imni' w itli a ^ Inti liclit whnN< 
^^llmn(■^ ilarrK liki tlir clan of tin iiii ot iH)on«ln\ nml nmUn 
tin imtlirn n plain a llaaiOi •* ili"^‘i1(tl ainl Inal in tin 

-niiliulit \iHlnn'(\in inci nion 1\ <!i lojutl a pnnp 
mil III to nllt^^lntl<'all^ ft-i-il tin inncin iiiiii nit(» tin llann 



( linf anioiii^ tin ^orUen* with tlic cmlobi-ojie t\pt of iiitniiiRnt Avm 
< nuifcld* of ( tnnnin wjjo mme<l out suct-e^ifulh man' ppofctlures 
indmlinK tht first attempt nt cnthttcniation of the ureter 

(lone in 1874 Klotr “ in New ^ork intrtvluce^l an cndoscopt with a 
fi nttt^im nliii [i could la. close'd with au ohtumtor dunng introduction 
llotli Klotr mid ( niiiKId win ahli to cam nut miinrrous opcmtiM 
priKtyhire^ U(th_flu iiid,»^„,„( triiim nt 

rile 38tl7 till earl\ era of mmuiI initruiiuntution in ahicii 
he iRlit wan direy.tcy! from tlu outaide throupli a a\j,tcni of nurrora 





TUF ulsTon (n tuf cisTo^coi t 2\ 

\itrc broiiplit to \ K mm woi n'lilK n cntliiltr of ni< tnl nml Ik nt 
nt an nnpli \ liphtuip unit wm tlmmpli tin tuU 

c’on>b<ti“tI of a i)1atinum l(K)p Nlu-ntlu*!! iii ii (iKjkHl mtli 

a conhn\io\H -^tnam v.nUT MnUnalls auU'^l I"* luei’tmuicftl 
aliilitN of I-fittr tlim '^xm textk on iht fonn of n pradinil in^tniinont 
atxl inroW^ wcri ofTcri*<l f«ir Hnlt in n cntnlopit pnlilulinl in ^ icnim m 
ISSO'MIlR 1») ,, n V, 

In l'^) till ni<*nn<li*sc» nt loinp wnn m\rntmi l)\ J honing \l\n 
hhson (Up 11) lint tills niu iiuniis of illuuuimtinii wns iwit iinim- 
ilwtili npplii'<l to ln^t^ltlln 1 t^ am! llirit muin < Injwsl lx fon n^^st^^- 



I I U Mm Sii»^ »br rtw tmrtM tb** Onrt oftl »] t^il i*' (( • jmr • Ilan llniHi 

Irr ( jtif* IK IS nnirKay of T1 MniK* > 

s<s»p^ v.a-i lU'st-nlHsl uamp the tlcdnc lamp In IKH.^ \iwinan‘^ of 
( Usptm (IcwchIkhI an matnunent in which tin inrnmh-ictnt lamp 
fumiHhp<l the illumination (1 ip 12) \cwinnn powott‘<l tins liplit v.'ith 
two lells which pan an illuinination cfuml to alxjut one ramllc This 
hpht waa plarrcl witliin a spi^niliim nml intrcxliicccl within tlic hlachior 
Newman s instniim nt aas limitn] to tlic female hut with it he* was 
alilr to com out nutmnnLs prcxitliim nml n'copmxc'cl nmnv bladder 
(e-Sion's. 

In Marcli of Ifiiti tin hnlluint hrcnriiman Hoinscau du Uochtr 
first presented his incnndesci nt Innip cNstowsipc, of indirect vnw nntl 
mepaloscopic optical armnppment In 1887 Ixith Nitie and Uitcr 
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and lenses and opens the second period, m which the light was placed 
^vlthln the bladder and the illumination obtained by an electrie current 
In 1867 Julius Bruck,^^ a dentist of Breslau, described his method 
of exammmg the mouth by what he termed, “Stomatoscopy” (Fig 8) 
Bruck obtained illumination for his mstrument by means of a loop of 
platinum wire heated to brilliance by an electric current Ten years 



I'lo S 1 he stoniutoscojK: of Bruck illuminated mth a glowng i\irt cooled by Mater 

(After Bruck ) 

later, m 1877, this same method of illumination ■was used by Xit/e^ 
m his first cj stoscope, m which he made use of lenses to obtain a mag- 
nification of the area to be examined (Fig 9) This epochal advance 
might well be said to be the forerunner of our modern c} stoscope Not 
content with his own crude mstrument, Nitze went to I'lenna to seek 
the aid of an mstrument maker, Joseph Ixnter Thejnstrument ■which 
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Nitzc hmiifHit to \1inmi rrall\ a catlitUr ninili of iiietnl and la lit 
at an anpU \ liKhtiiic unit was imsvil rlimli tlinHicIi tlic tlilio Thu 
con.-nstnl nf a platinum loo|i Klnatlird iii a pMiHi i|nill ami loolcd mtli 
n cinitinuoiiH *'tri‘nni of wnttr ^IntirtalK aulcil 1 )n tlic nicclittnicnl 
fll)iJit\ of Ix'jtir thJ^ ’><>011 took on the fonn of n pratticnl in^rumcnt 
and modoN wi ri offered for in a cntalopie pnldLsliwl m \ icnnn m 

1SM)'»(F1k Id) 

In IV^O till meondi <(1 nt lamp wnt iiiNtnte^l h\ Tlionias \l\a 
I^li'on (lip 11) hilt tIjH mw imon-t of ilhiinnmticjn not nnine- 
jlmt« 1\ npplinl to l^^t^ltln nt^ and t)in>< v<nrs i Injwtl Ik fon n r\ ^to- 



l ta 0 — Mu XKw coaMWrtwl the 6i*t op<l«>al en^ov-op^ (Cn»par • UnNOxifh 

Ut C IftOS rmirtray of 04 >nn( TTiIrmv ) 

^)pc waa (IcsctiIkkI lump tlit cicctnc lamp In 18S.J Ncmiian'^ of 
OUapow dc8cnl)cd an initrumcnt in whidi the incandescent lamp 
furnished tlie Hlumination (Fjp 12) Newman powered this lipht with 
two cells whidi pa\-c an illmninntion ctpial to aljout one candle This 
hpht was placed within n speculum and mtroduccil mthm the bladder 
Newmans mstnimcnt v,as limited to tho female hut siith it he s\as 
able to cnrr\ nut numennis procedures and reoopnizttl man\ bladder 
lesions. 

In March of 188o the brilliant brenchman Iloisscau du Rochcr 
first prescntcil his mcandesccnt lamp cs'stoscopc of indirect Mew and 
megaloscopic optical anangement In 1887 both Nitie and Leiter 
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r//> IIISTOn Oh TIfh ti^TOS(0{F 

n.m n,irkiii|,iii(lii«iHlinlIv iiro-mlM till irhr.t r\-,tiwni» illiliiiirmtiil 
mill nn inmlKli-Mnit lump IIb-^i llmi in tnliiii lit- fimiHHl tin 



III 12 Tbo firrt In^tromcnt OturolDstn] I > an lnc«iulc>«-^t (rfobr made by Newman 
In (Ola<Mnw Med. Jour ) 

1^13 on \^bidi qI] later c\-stov*open hnw Ixm modeled and marks the 
practical accompliahment of the taah ho Innp and dilipenth sought 
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by mvcstigatoi s picccding tliciii In ]8S7 ]Dittol"' ])lncccl tlic liglit 
at the tip of the licak ol the cystoseopc (Fig 13) 

Nit'/e’s iubtuiinents were Iniilt in two models one witli a piibiii for 
indirect or light angled \ Rn\ and the othei for diiect mow Jloth of 
them weie illuminated with the light at the beak In 188!) Brennei 
modified the direct view insti iimcnts by building a small canal thioiigh 
the lower wall, jnimarily foi the jmipose of fuiiushnig a mode of 
exchanging the fluid in the bladder dunng obsenation but -which later 



l^Ki 11 — Ditlcl’fl inslnunonl \m(1i Uic liiiu]) plntcd n.1 Iho bonk of llip iiisl niinoiit 
(Cnsenr, lliuulbuch d C'v8lo8ko|)ic, poiirlo8V of (Ipotk TbiPinc ) 


was used foi the introduction of a iiictcial catlietei 'I'lns mstiumenl 
cairied only a single catheter and employed a diiect view lens system 
(Fig 14) 

In 1889 Boisseau du Boeher piesented foi piaetieal use the insti uineiit 
upon which he had licen woiking foi foiii years (Ibg 15) That this 
cystoscope did not attain nnincdiatc recognition in Aincnca is best 
explained by the fact that American medicine w'as at tins peiiod moie 
influenced by the German school than b\ tlie Ibcnch Boisseau’s 



Fio 14 — Brcnnpr’H ryslo8PoiH! willi Iho first urclcriil enthotor tunnol 


instrument tvas the first to deMate fioin the usual foi in of a fixed lens 
SNstem of the Nit/e and Ixntcr t\j)e, in which tlie optical s-^’stem was 
made integral -with the sheath of the instrument Boisseau scjiaiated 
the ocular part from the sheath and lamp-carrying beak, presenting 
the service sheath with illunnnatcd beak as one part and vaiioiis types 
of telescopes as the other, these latter being fitted into the sheath at 
^\lll This was an acliie\enient of greatest importance, jierinittmg 
latitude of mtra^esKal obsenation and manipulation impossible with 




tiif in^mn oh tuf a sro^icoi r 


v)f tUv V\\\ tvjH Tin fact that tin. m^tnimcnts of 
t(Mln\ nn nhn<M \Mtlioiit ttuption iijuin tlnn pnnnph of Hois 

K*au (In Hoditr ln*nrs out Im nmt« ntioii tlmt nou for tlu first turn 
nstoscopir iiistninuntswin ]i)»(\-(l upon 
0 ilrfinitr worknlili Imsis In addition to 
tins piomMT ncliiLMUH’iit in iiiMiilinp tin 
vqinratp slicntli nnd trlcsroi>c instnmicnt 
H(ii scan d« U(»cluT snpjditsl in tin* *«««« 
instmumit for tin first time menus for 
c^thc t( nriiiR Initli im tors li\ huildinp tno 
cntlirtir elinnnels into tlit Io\\«t svnll of 
tlu Mientli nils vias tlu first in innee m 
ttliuli s\iulirunoii3 dunltli un t( ml entlie- 
tinration ^us jk) ilih Iloi m-ou du 
lt<xlurs iiistminint of IVs'tTkaH imill in 
tuofonos (Ini slu‘ntl^nase(^ulp|^o(!^^^tll 
f(nc‘stmtw»n nnd illuinination on tlu con 
\rx iisjxut fuloptmp tlic (lintt modi (»f 
oWnntion and cntlutcnintum wliili the 
sheath was ftnestmtetl and ilium 
matwl on tlu (s)nm\it\ Ijitir m 
till instniinent ^ns uiodifu'd h\ douhle 
finestratioii of a smpk sheath lliis 
allmied ohy. r\*ntH)n on lutth concnntx 
nnd (s>u\axit\ nudtiplc telesco|)es Itoinp 
possfil tlimuph one sheath fortius purpose 
Tlio firbt Use of the Ilois's-nu du Uochcr 
instruincnt for lulntiml eatlicUntntion 
v^*ns rtported l)\ I’oircr^' who on Anpiust 
2 ISS'I suecessfulK cnthttenicd Ixith 
unters uj the Imnp subject 
During the rcniauulcrof tlu? nmc((*cnth 
centurs iiuineroua cliangcs wire iiindc m 
the\anous instruments jircsentcd Thiir 
tn\nitor3 emploscd indi\idiml features 
that scorned nd^nntnKeous witli respect 
to the setting of the lenses mode of ac- 
coinpluhmg Imgation ctix hut none pre- 
sented ans nmrlji of onpinnlits or definite 

departures from the principles alreodx 

eonccned 1)\ \ltrc and lloiSSCaU du ln*lnmiMit in »hkh for the flnt 
Kochcr In 1897‘* Allttirnm placed a •cpaimtwl 

mo^«hIe lever for controlling the ureteral 
mtheters upon hi3 instrument Thismarka 

the first tunc tlmt the so-called lid lift was made use of in a 
catliotenxmg instniinent (hig 10 ) 

n,e iKjnnnuiK of the twentieth eentun finds Amencnn wnrhers 
wwmmg interested m dtrelopment of tfic CMrtoscopc Althougli 



15 — lk»l«*wa du Itcwbor* 
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Aiiu'iic.ui woikcis li.id sevcial tiiiu's dcbCMibcd iiisli iinient.s of tlic 
('iidoscopu ('\stos(opic mstniiiKMits a\(' 1(' still bcinj; siippliod 

c'\(]usi\(.‘l> l)v th(' I'biiojK'iin maiHifiiclinois ('Iik'I aiuon}>: tliosc 
dcbciibing an ondos(-()])ic jnstnnuent A\as Iloward ICoIIa-” avIio, in ISO.S, 
In ought out Ins direct a icaa' ('ndosc()])(* liA distending the bladder AAuth 



Fi( 10 — All)arrfiii’s le\or for “lifting" the ureteral catheter (ltc\sie dc Gynf'coIoRie 

do Po/71 ) 


air, he AA'as successful in catheterizing ureters and cairying out intra- 
A'^esical operation This instiuinent, similar to the one designed b.> 
PaAAdik^^ obtained illumination from external sources and Avas only 
practicable for use m the female 




]' icj 17 — file first mstriinicnt dcMscd by Tddcn Uro^vIl, 1SS9 (Le\vis, Tninsnetions 
of the Am UroIoKicnl Assn , lOOS ) 


In 1880-- Tilden BroAAii of Xcaa Yoik dcA^eloped an instrument made 
for him m Vienna Oa Leitei This A\'as modified fiom the old Brenner 
instrument but AAuth it Bioaaii AA’^as later able to fix tAA'o catheterizing 
channels for double ureteral catheterization (Fig 17) Up to the 
lieginning of this centurA no attempt had lieeii made Iia Ameriean 



T;jf »;sTOM Of T/ff r^srov^off -< 

iimmifnrtnnr< tn pOMlnn n in tins nmntn \Ni1Iliiii K 

of \(W ^ork un" tin first \jm nnin wiirb r to unTump tin 
iimmiffnHm "f nii \morn-nii iii tniment Hi ilnl lln'' Uinu-i of tin 
ilifTinilt\ mol>tninincainU‘'|)»'<'talU in n |winnj, 1* umimmin tnvimnls 
Hen* ap\m fiml tin m\ont«»r MtkmR tlu nul of n skillful 

jn-itmnmit innktr It wns nt this turn thnt f)tK tiN>k 1 ih tn.uliUj^ to 
Ilunhold Wnpplir wlio ^ns tnpntrwl m tlit nmimfnc'tnn of inislicnl 
clcctncal instruinints lirjnthtr thc\ ln*pan a of cM><‘nmcnU 

in an ottiiiipt to <li\i!op tlu |u>^MhiIities of tlit (\stiKcoix and m 
Otn %cns olilr to pn-^nt lufon the \mcncan V«socmtion of Ocnito- 
unnan ‘'iirj^sins in Wn&lunfrton the first clo<’trtw'**tn'«oopc manu- 
factured m \u\rm-n * 

Mint important of tlu instninu nf s of that ila' wn** that of h T. ildcn 
Hroun for innn\ M*ars dcsipnitnl ns tlu Otis-llroun uistrumint 
ilniwn ri'olK deM:r\w cnslit for tlu first all \tnincan mstmintiit ns 
()tjs puqio^ iinrl not liccn <«) miirh to pHulucT v)iottiunp dilTcrcnt 
frrmi tho>s' lH.nip manufacture*! in humpe ns to inctiumce tlu. con- 
stnu-tum of c\st(»scopcs at Uom* Happier re\oliitinnizis! the lens 
'•\sliin and a kv. Nears later Ijto Ihrpvr* still furtlur ino<lirieil and 
pupniNNsl tlu earlier pniilnction of Otis and llromi h' chanpinp thi 
iiiiapi from an m\crtcs( to on upnpht ont '-o that tlu rwultmp eom 
hinatinn lias sinci liccn knon*n as the Hmmi Ihrjrer c'^stoscojic 



ill is — Ur»n«f ri! I>*»i Unst 


In HHK) Ilraiisford Ixvms pn*s<?iiUsl a ihreet \iea nir cNstoscopt ** 
ft differcsl from fawiik KelU instrumcntu and inethfxls in thnt internal 
illumination was supphe*! 1>\ a ( haries i’rcaton cold electric lamp 
placwl in the conNcnU of the beak. Air distention of the bladder nos 
filitamcd )ij nihber Imlb pressure Tins release*! the surgeon from 
depcn*l*ncc on the ohjcctionahlc knee-chest position of Pnwhk an*I 
Kelh and made the instrument useful for both male and female 
Bocauh* of rta simplicit> an*! Bmall cost this air-(?Nstoscope of 
populanied the practice of c\'sto3cop\ with the general profession and 
nlso aflsTincefl the rmusc of ureteral enthetenzntion In jb fhrectnesa 
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Amencan woikois had scvoial times desciibcd mstiiiments of the 
endoscopie t\ pe, (•\ stoscopie mstiiiments A\eie still beiiiR supplied 
exckisneh bv the Eiiiopeaii mamifactiiieis Chief among those 
desciibmg an endoscopic instrument was llowaid Kelh who, m ]893, 
brouglit out Ins dnect view endoscope distending tlie bladdei with 



Fig 10 — \lbarran's lever for “lifting” the ureteral catheter (Re^^le do Gyn6cologie 

de Pozzi ) 


air, he was successful in catheteiizing ureters and carrjnng out intra- 
vesical operation This instrument, similar to the one designed by 
Pawlik^i obtained illumination from external sources and was only 
practicable for use m the female 




Fig 17 — The first instrument doused bv Tildon Brown, 1889 (Lev is, Trnnsnctions 
of the Am Urological Assn , 1908 ) 


In 1889-- Tilden Brown of Xew York developed an instrument made 
for him m Vienna bv Leiter This was modified from the old Brenner 
instrument but with it Brovm was later able to fix two cathetenzing 
channels for double ureteral catheterization (Fig 17) Up to the 
beginning of this ccnturt no attempt had been made bv American 
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Dunop the pa'tthirt\ \enr< nmn\ nc^r instnimcnts lm\c I)ccn made 
av-nUahlc to the pmfe^Mon In the mam theno lm\c followc<l tlic well 
known principles laid down h\ \it7c and Hoiwaii du Hodier nnd 
ninpliRwl h^ OtLs llrown nnd Ihrpcr x\monp thc«o workers Iluph 
■\onnK” of Ilaltimore nnd AIcCnrth\ * of \cw "^ork stand out pre- 
mnnenth in their contnhutions Both the^ men nn indchttsl to tin, 
•kill of ^^nppler in ]>orfectinp their desipn Du n innrkahle nminmen 
tanum of instruments whnh inmnntcil from tlit worksliop of Mr 
A\appler stands ns n nnmumint to Ins 11*011111001 skill nnd nntmnp 
elToiis in porfi-ctinp m \imnea instruments for all sorts nnd condi 
tmns of pntiints which n\nle<l onvthinp proihiceil in the Old \\orld 
It must not Ik supiKwsl from tins stntemcnt tlmt tlic humpean 
mnnufnetumshnd fallen far Uhind in produemp workable instruments 
The skill of the h nplish hrcndi and ( cniian urolopists topcthcrwith 

the inpmmtN of in tninient nmkers m these tsnuitnes Imd producesl a 
fomiKlnhle arm' of satisfactory exstoseoin's Flic principles ni\ol\isl 
in tlK'ir di^si^ni do not ilifTir nmtinnlK fnmi the instmmcnts amilohlL 
m this country 



1 1 l20 — llrmn^hryritrvxii^ (IIn-s n> Honriml In IruBwnt rnn5ii*ny ncK+trMrr N \ ) 


Tliouph not SO popular ns the telescopic t\’pc of instrument the 
endoscopic tulw csiuippetl with elcctnc liglitinp ls quite wideli cm 
ploN ed nnd the niani desipns seiw c a useful purpose in the instnimentnl 
equipment of toda^ To the dextrous and well-tmmeil operator tJie 
larjrer tube room for n more extensue procciliirc File endoscope 
of I ii\*8‘*®ha3 liecn wiilcl\ emplo\cd m hmiice and the rest of hurope 
Tins has l)oen moihficd h\ Amtnean workers iiotnhl^ McCartln 
^ amular cmloscopic dcMce was ongmntcd h\ hUncr m this countri 
and later modified and aui]>hfied bj the h Icctro Surpical luatniniont 
Company for Bran!>c]i It is now penemlij known as the Braasdi 
Cjstoscope (hig 20) Distention of tlie bladder is obtamed b^ the 
introduction of water which mokes the cjBtoscope a\ailable for use 
m both sexes \ wnall glass window doses the ocular end and when 
used in a water medium direct Mew is obtaine<l without the inter 
A^ntion of an\ lenses the observer looking through the window down 
the water-filled sheath Ureteral catheters maj be passed through 
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of view and ease of manipulation (Fig 18) Moreover, it paved the 
way for the development and introduction by Lewis, m 1904, of his 
operating cystoscope, which embodied the first formulated cystoscopic 
equipment of forceps, dilators, scissors, knife and other accessories for 
operative work within the bladder— a pioneer step that was quickly 
grasped and utilized b}’’ urologists and broadened tremendously the 
field of operating in the bladder 

In 1900 Levns introduced the first model of Ins Universal cystoscope, 
of the sheath-and-telescope type, with American-made lenses providing 
for water distention and views forward, backward and at an angle, 
affording synchronous doulile ureteral catheterization either by the 
direct or indirect method, the complete illumination supplied by 
double fenestration of the beak, after the plan originated by Boisseau 
du Rocher, whose instruments up to that time had never been given 
the recognition and acclaim that they deserved Lewis’ “Universal 
instrument” was fitted with a removable fin to be replaced with a third 
channel for the passage of the several accesso^^' instruments for operat- 
ing m the ureter, so that, embracing every faculty of cj’’stoscopy, its 
author considered the name 'Universal” as well justified 



Fig 19 — Schlagentwoit’s articulated retrograde lens (Centralblatt f Ham u Sexual 

Organc ) 


In 1903 vSchlagentweit-^ developed an instrument for retrograde use 
Bv the use of an articulated lens s\stem, he was able to change a right 
angle view mstrument into a full retrograde instrument (Fig 19) 
This \aluable innovation has been modified by several later worker, 
including Bransford I>ewis and Hugh Young 
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Dnnng tlic part thirt\ \ cnr<, iimn\ ncns jnrtnimcnts Iin\T l>con made 
aN-ailnldc to tlic profe^^ion In the mom tlicv? lifi\r folIo\vc<l the ncll 
kjio\\-n pnnciplcs bnl down h\ Nitre nnd du Koclur and 

amplific<l In Otis Ilrnwn nnd llcrprr Amonp tlicv; workers IIupli 
■\ounp’* of Ilnltiniore and McCartIn’* of New ■\ork stand out pri'- 
cniincntl\ in their naitnhutions Hotli thex’ nun arc indel>ted to tlic 
pkfll of \\appler in perfecting their di^Mgn 11u ninnrkulih annanun 
tanuni of mrtnmunls whudi nnnnatitl fnmi the worLduip of Mr 
Mappler htaiids ns a inonununt to Iiis leehnienl ^kill ami nntmnp 
efforts in pcrfiTtnip in \nienco instniinents for all wirts and condi 
tions of pntMiits wliidi nvalwl nin'thinp pitxlucitl in tlie Old >\orld 
It must not Ik sup|Kise<l from this rtateiiient that the 1 nroiican 
mnnufactun. rs had falU n far liehmd m priKhtciuR workable inst nunent s 
The skill of the I nphsh hrrnch nnd (tcmian nrolopests topetlur witli 
tlic ijipinuitx of nurtniiiicnt innkera m these tsMintnes Imd pro<hiee<l a 
fomiKlable arm\ of satirtaHorx e\st«isco|K’s Hip jinneiples iiinoImmI 
in their desi;rn <h) not difft r matt nnlK from the nistnnnents o\-nilublc 
in tills ctmntn 



Tliouph not so popular R5 the ttlcscojnc t\pe of irutmincnt the 
ciulnscopic tul»c efjuipptKl with clectnc hphtinp is (putc wideb cm 
plo^•cd and the nian\ dcsipis sciwc a useful purpose in the inrtnnnentnl 
equipment of toda^ To tlic dcrtroiu nnd well tmineil operator the 
\arper tul>c piMia room for a more crten.MN*e procetlurc flic endoscope 
of 1 1 ^ 8 "“ has Iktii wh1cI\ emploxed m 1 mnee and the rest of huroiie 
rhw has Ikkii nuKhfied b\ -Xiiunenn workers notnhlj McC nrtlij 
\ Hiiiiikr endoscopic dc\icc was onpmnted 1)\ I Isiicr ni this countr\ 
and later modified and ainplifiwl M the Ucctm Surgical instnunent 
Compauv for Braasdi It is now pcncmU\ known as tin; Braasdi 
Cjstoscope (hig 20) IJLrtcntion of the bladder is obtained b\ the 
mtr^uction of water which makes the esrtoscope a^allable for use 
in both sexes A small gUas window closes the ocular end and when 
used in a water medium direct mcw is obtamwl \cithout the inter- 
vention of aD\ lenses the observer looking through tlie window do\ni 
tnc water-filled sheath Ureteral cntlictcrs maj be passed through 
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of view and ease of manipulation (Fig 18) Moreover, it paved the 
way for the development and introduction by Lewis, in 1904, of his 
operating cystoscope, which embodied the first formulated cystoscopic 
equipment of forceps, dilators, scissors, knife and other accessories for 
operative work within the bladder— a pioneer step that was quickly 
grasped and utilized by urologists and broadened tremendously the 
field of operating in the bladder 

In 190b Lewis introduced the first model of his Universal cystoscope, 
of the sheath-and-telescope type, with American-made lenses providing 
for water distention and views forward, backward and at an angle, 
affording s^mchronous double ureteral catheterization either by the 
direct or indirect method, the complete illumination supplied by 
double fenestration of the beak, after the plan originated by Boisseau 
du Rocher, whose instruments up to that time had never been given 
the recognition and acclaim that they deserved lewis’ “Universal 
instrument” was fitted with a lemovable fin to be replaced with a third 
channel for the passage of the several accessorv instruments for operat- 
ing m the ureter, so that, embracing every faculty of cystoscopy, its 
author considered the name 'Tlniversal” as well justified 



Fig 19 — Schlagentwoit’s articulated retrograde lens (Ccntralblatt f Ham u Sexual 

Organe ) 

In 1903 Schlagentveit-^ developed an instrument for retrograde use 
Bv the use of an articulated lens sjstera, he was able to change a right 
angle view instrument into a full retrograde instrument (Fig 19) 
This \aluable innovation has been modified by several later worker, 
including Bransford I>ewis and Hugh Young 
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Dunnp the past tlurt\ \cnr< nmn\ ncvrinatnnncnts Im\c lH?cn nindc 
a\-nilablc to the profe^Mnn In the main (hev; Im\e follouc<l t!ic ucll 
knowTi pnnaplca laid down l»\ Nitre and Hoiwnn dii Hoclier and 
amplified 1 a Otia, llmwn and IWrper Amonp tUe^ v.orkerM Iluph 
■^ounp** of Haltiniore and '\IcCartli\’* of Non ^ork «^tan<l out pn*- 
emmenth m tlirir eontnbntinni llotli tlicM’ nu n an indcldctl to tlic 
^Vdl of ^^nppltr in perfeetinp their dc^ipn llie nmarVabli nnnnimn 
tanum of in^tninu nts nliicli emaimtc<I fnan tht nork-diop of Mr 
^^applc^ stands as a nionunnnt to Ins tc*clinirnl skill and nntinnp 
efforts m ptrfcctinp in Aim non liLstniinrnts for all sorts and comb 
tions of pntU'iits wliidi rivaled onvthinR prodncei! m the Old ^^o^^d 
It must not Ir supjKWsl from this statement that the buropt'an 
manufacturers had fallen far K hind m prwlunnp workable instniincnts, 
TIh? skill of tJie ] nplish hn ndi and (Terman nrolojn-sts toj^ tliir with 
tl>c mpvnmtv of mstmment niaUrs m tbe*e ctwmtnes hail prixUicxsl a 
fomudablc arm\ of vitisfaitorv rvstoscojx-s Hu pnncipli s in\ol\isl 
m tlieir ili'sipn do not dilfi r nmtt nnll\ from (ht instnuncnts a\ nilabli 
m this (smntn 



Tliouph not so popular ns tlic telescopic tvjK* of instnnnent the 
endoscopic tul>c c<iuippe<l with cU‘ctnc lightmp is ipnte widch cm 
ploved and the inanv designs serve a useful purpose in the mstninicntnl 
c<iuipinent of todav To the dextrous and wxlMmmed ojicrator the 
larger tulx; gives room for a more cxttiiBivt procdlure Tlie cndoscopi 
of 1 u\-3“hn3 l>ecn wmldv cmploved in I miice and tht rest of burojic 
lliw lias l>een modified h\ Anitncan workers iiotahh McCartliv 
A similar cndosconic device was ongmnted h\ > kner ui this country 
and later modified and amplifieil hj the blcctro Surgical Instnimcnt 
Companv for Braasdi It is now gencrallv known ns tlie Hniasch 
Cjstowpc (big 20) Distention of the bladder la obtained h\ the 
intr^uction of water which makes the cjgtoacope av'ailahio for use 
m toth sexes A nnall glass window closes tie ocidar end and wlieii 
used in n water medium direct mcw is olitnlniKl without the intcr- 
xentioii of Ml lenses the obserrer looking through the window down 
the water filled slicatli UrctemI entheters maj be passed through 


28 


THE CYSTOSCOPE AND ITS USE 


of view and ease of manipulation (Fig 18) Moreover, it paved the 
way for the development and introduction by Lewis, m 1904, of his 
operating cystoscope, which embodied the first formulated cystoscopic 
equipment of forceps, dilators, scissors, knife and other accessories for 
operative work within the bladder — a pioneer step that was quickly 
grasped and utilized by urologists and broadened tremendously the 
field of operatmg m the bladdei 

In 1906 Levas intioduced the first model of his Universal cystoscope, 
of the sheath-and-telescope type, with American-made lenses providing 
for water distention and views forward, backward and at an angle, 
affording synchronous double ureteral catheterization either by the 
direct or indirect method, the complete illumination supplied bv 
double fenestration of the beak, after the plan originated by Boisseau 
du Rocher, whose instruments up to that time had never been given 
the recognition and acclaim that they deserved Lewis’ “Universal 
instrument’’ was fitted with a lemovable fin to be replaced with a third 
channel for the passage of the several accessory instruments for operat- 
mg m the ureter, so that, embracing every faculty of cystoscopy, its 
author considered the name 'TJmversal” as well justified 



Fig 19 — Schlagentivcit’s articulated retrograde lens (Centralblatt f Ham u Sexual 

Organe ) 

In 1903 Schlagentweit-^ developed an mstrument for retrograde use 
By the use of an articulated lens system, he was able to change a right 
angle view instrument into a full retrograde mstrument (Fig 19) 
This valuable innovation has been modified by several later worker, 
including Bransford I^ewis and Hugh Young 



CJ \'^'^IHCAT10\ Of M STYJSCYJr/ s U 

b\ tliL pn.'v'^iiu oUtawwl !»' tlu jwtu iit ui n kiu*<*- 

t4i(Mt ptr^jtKm T o tliH Kmup nni''t l»t nHdifl t)ii IJmn'^li ui'ilruiiu iit 
in Tvlurli detention of tin. Idfidder is olitninisl 1»\ tin iiitnHhiftion of 

-nnpit cnilo-copit HiIk iim\ U lipfilisl iitlnr inth n n.Hocti'fl 
luTioi fnnij a licnd mirror <»r fn>m a Mimll lamj» altnc^usl to t^ic l^L 
iiul of the tulR or ontTHsl inwaril on ii Miinll liplit mmir 
1110^11^01^ lcn«**i ina\ 1)0 attoffu**! to iiktihs 'ision Hiox mvtru 
ments fiod tlirir preatest fit Id of n--cfnfn("'S in ixninmmp tin. ur\tlim 
In the Imnds of onr tminod m tfinr iih \ ct \ nipnl uatcrul cntlit ttnrn 
tKin can be mailc m tin- fmmK Ijirpir ililutinp untiral cntlictirs 
can Ik* pas^ tbroURli this mstnimcnt than tlinmch onv other t\|v 
TTic field of vision of tlic non tiIr«copic instrument is illiistnittsl b\ lip 
22 , ^Micn introduced into tin. bladder suili an instnirncnt mil look 
ilirectlv at t!«i posterior wad It is nceev<arv to make wide 0^0111^101^ 
witli tins instrument to mspoet tlu mt« rn>r of the bladder Mtlioiipli 



thi3 is fcasHde m the Knmle it ls nlimnit impossible to make ndcspwtc 
excursions m tlio cs-v? of the mole Hicst necessarv excursions arc 
KTaphicallv illustrntisl bv Fip 2^ which nccoinpnnirs Kelli s <)t*scn(>- 
tton of the instrument 

Taleacoplc Instruments — Hie tilcscopic mstnimints arc pronjxsl 
according to the optical svstem emplovetl into («) tlu direct c\ stoseoix: 
and (b) the indirect evstoscope 

(rj) Tbo dired epslofcopr js n straiplit tidx- csintammp qu optical 
svstcin b\ means of which a eomporativtlv large portion of tlu bladder 
mtanor can l)e nsnahrcrl the field of Mew Ikhir man\ times greater 
than that obtainable mth the endoscope Plu optical bvstem is 
(liMiieif mtn three esstntml jKirtimvs Om an olijeetnr lens or lenses 
® ni^ldlc or mvertnip lens <ir kjj-)<*s thns niMK-uhir or cicpico. 
f properties of sudi « ssateiu an. tlu mnphhcfition 

of tile field of \ision tlie cr^rrectioii of tho flcM of vlsiou to nil upneht 
position and the mapnificntiou of the object to lx? ncaxsl ilns sis- 
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special channels, no deflector being necessary Because of the le- 
stricted field of vision and the AVide excursion necessary to bring the 
bladder interior into view, the instrument is not in general use IIow- 
ever, in the hands of an operator trained in its use, it has proved very 
satisfactory 

CLASSIFICATION OF CYSTOSCOPES. 

The ariay of instiuments manufactured in this countiy inav be 
divided into two general groups One, the non-telescopic instruments 
and two, the telescopic instruments. 



l',( 21 — Urethroscoi>c for Mowng the anterior urethra 1, obturator, 2, light earner 

\nth small lens attached 3, eleitnr coupling and cable, 4, endoscopic tube 


Non-telescopic Instruments —The noii-telescopic instruments are 
based upon the principle of direct Msion through a simple tube without 
magnification be lenses Tlie earlier group of instruments all fell into 
this class fl'lie preseiit-dac eiidctscopcs and urethroscopes such as 
those de-,cri])cd b\ Fawhk, Kell\, Valentine, Luys and otheis, are 
examples of this group (Fig 21) These instruments depend for dis- 
tention of the bladder upon air, introduced either b\ insufflation or 
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tern IS illustrated by Fig 24 The objective is a lens of A^ery ^ 
focal distance, Avliich produces a minute, real and inA^erted in 
of a comparatively large field at the distal end of the tube This im 



Fio 23 —The position of tho Kelly endoscope m \ici\ini; the bladder (After 

and Burnam ) 



1 lo 24 —Direct tclescojiK systein 1 he outer held a 6, is transferred bj the objei tn e 
lens into a small ineerted enrtual imaKC a B This, in turn, is reiersed by the middle lens 
to the upright position This small image is enlarged by the ocular lens into tho inner 
field A B 

vhich IS too small to be seen Ija-^ the naked eje, is transferred by the 
middle lens to the et epiece, or ocular end of the telescope, A\Fere it is 
enlarged bt the ocular lens The cac sees an enlarged Airtual image, 
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north aiul Miiiti) iK>lisnn upn^ht nml <i»rn'<t nml wlfw uist nml 'm t 
maU arc rcxTi^l Tlir mti rchanpo u\ t\u-M pinnt^ mn 
about 1»\ 0 jqtnplc rL\TrMnp pn^n of tlcjnt't-* vvlnch h plnM ni 
front of the octilnr Thi-. nrmnpuiicnt p\tN a larpcr ficM of \i urn 
Bwl a pn*nt lU-al luon. hpUt tfinu w olitnuuiMi in an' otbi r toli-^cojur 
xv'ateui ItHpnemlh known a*' the Wnpph r Hrillinut 1/ sttm 

The imhri*cl teii*s<xn»i j*< not ojnn to the obje^tnm that Imm^xr^ the 
otbtr tN-pc of ni^ninunt !h rotation nUmt it< loop nxi^ an onnnliir 
fiand indu<Iinp roof lateral walls nnil floor of tlir hfnihh r can ’W'tai 
U\ an inwnrxl or tuitwattl moMinwit alone its lonp axis cnllrsi Iran-*- 
lntH>n coinhvnctl vcitli rotutiou almost tin wholi of the hlnchlcr interior 
can Ik* inspectctl iric \'i) 

With the optical H\stint of tin inflinxt (VstiwijK ‘«itiNfnetonl\ 
csteliItJ'he<l tht ni xt sp p was toflen lop n \*nnet% of ti U*<cope*s npph 



ha XI — lonut*r IhdJ urouitd lb* »bolr IJiubler ImMcht Inifi Tifw li) rotmtfcn 
o( the prlnitle "Q It* loo* kiW *U*bt rot*tUiB briofioit tb** 

/ 11 tod III Into rietr 

cable for spccralixctl work* llic nio>t wnltl\ U'cd tik*v.s)|)c is the out 
which pNTs a npht anple vwiou as illustrotetl in 1 and 11 of hip U 
III a slijjht ebanpe m tlie niiplt of the ohjcetiif a forwarrl lookinp 
telescope is constnicted as m illustmtoO m D H\ far tht most fwpular 
arrange-ment for this t\^)e wax ilc\*elopc<l for t)ir McTarthi hofobhqtic 
pan-endoscopc (Up PI) Ilecopniiinp the adiantapcs of a retrograde 
lens several fonus of a rctropredc av-steiu have found their wax uitt) 
the market The fixed rctroprade lens was found to l>e the moxt sates- 
facton as it eliminated the inechnnisin ntHx'ssnrx for articulation as 
was dcx'elopod b\ Stiladentw cit 

The indirect cj-stoscope la built with Ixjth comaivc and esnuex 
sheaths In the conca\-e tvpt (Fiff Tl) the lamp is placexi on the con 
feneatrum bemp on the same side Tlit ctmvTx 
sheath (Fip 35) has the feneatrum and lens upon the exmxex side 
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Fia 2G — Nitzc cystoscopo in longitudinal section viewing the arrow in the floor of the 
bladder, the picture seen by the eye being in\ crtcd 



Fig 27 — The cEEect of the nght-angled pnsm in inicrting the ixnnts of the field 



Fig 28 — Frank’s instrument with a pnsm in the ocular to give a correct image (Cysto- 
scopie und Urcthroskopic Biemwreike, Richard Knorr ) 



Fig 29 — The course of the rays from north and south ijoiiits tlmmgh the corrected 
lens sjstem, shownng four reversals of the arrow, the result being an ujinght picture 
(After Berger ) 



j’jj, 3 Q — The course of the ra\8 in the same telescope from oast and west, showang 
three ^c^cr 3 ^ 1 s through lenses, one reiersal b> the prism, the final result licing non- 
in\crsion 
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Fio 20 — Nitzc cystoscoiKi in longitudinal section viCMing the nr^o^^ iii the floor of the 
bladder, the picture seen by the eye being m\ crted 



Fig 27 — The effect of the nght-nnglcd prism in inverting the jxiints of the field 



Fio 28 — Frank’s instrument with a pnsm m the ocular to give a correct image (Cysto- 
scopie und Urcthroskopic Bicmweike, Richard Knorr ) 



Fig 20 — The course of the rays from north and south points through the (orreeted 
lens system, shomng four roeersals of the arrow, the result being an iipnght picture 
( -Vfter Berger ) 



The 'Wapiiler ‘‘Brilliant Lens fey'steni ” 

Fig jo — The course of the rn\8 in the same telescope from east and west, showing 
three rcecrsals through lenses, one rc\cr3al by the prism, the final result licing non- 
iin ersion 
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n()rtli 011(1 '^Mitli i)oIi-(iir\ upriKlit iiml ctim-ct i»ul und u< ^ 

nomU an, n?wr-ctl The inttrdmnpi »f tlu*-4 limits h tlicti Imniclit 
tlwut In a simple rtar'inp pmm of 1H1 deptrs wliirli lh placwl in 
front of tlic ociilnr Tlui nrmnprnicnt pi\cH a Inrpcr field nf \nsioii 
and a pn-at dwl nmn lifflit tiznn w obtniiialilp m nn\ otlu r tolc^jnc 
jr^stMti It y fftncrall' knoun an flir \Nflpplt r llnDuint lxn'<S\ stein 

The imlirett tcleseoix is not o|Hn to the <»hj(‘etion that Iminiiers tm 
other tx'pe of instmnKnt II^ rotatn»ii nlKUit its loop nxis, nn annular 
1 ) 01 x 1 mcludmp nx.f lnt(.ml \^olK and floor of tlie hlnddi r can \k seen 
13\ on in^onl or outnnn! movement nlonp its limp n^is called trans- 
lation cotnhincsl until rotation nliinHt tiu uliok of tin Madder interior 
can l)e inspected (Up H) 

A\ith tlx: optical hvsttm of tin indirect t'v tose^ijx siti fnetonU 
ettahlislied tlx rx tt ^t( p ao^ to dev< lop n vnnet' of ti li'seoiies nppli 



he 31 — Itinular IatuI »ro<iod (bo «hoir libubtrr InwiRiit tnfr> rirw (j rulotton 
of tbo prWoatIo <T*to4rapr oo Ht km* •«!<, 'Try olUht mtotinn bdndDr tbo &kli 

/ II *iKi;//lntoTicw 

cable for Bpeoalited worL fhe mo^t wuklv u«sl televsipe h the one 
which pives a nght anplc vision os illiwtmtcd m I and // of Mp {2 
111 a slipht chanpe in thi anple of tlx objective a forward lookinp 
telescope is constnicted as is illustrateil m J) Ilv far tlie most popular 
arranpement for this t\ pe vras develojicd for the "McKTartliv horohliqiu 
^n-endoscope (Up ll) Uecopnuciiip tlic ndvnutapo of a retrograde 
lens bovcral forms of a retrograde mirtcm have found tlicir wav into 
the market Ibc fixed retrograde lens was found to l)c the most satis- 
factorj, as it eliminated the mediniiLsm neet'ssarv for articulation as 
was dev*eloped bv Sdiladentweit 

The indirect cjstoscopc is buiit vntli Iwth conctave and convex 
sheath^ In concave tj-pe (Fig 31) the lamp is placed on the con 
cave Bide of the tip the fencstrum hemp on the same suit Plic coin ex 
sheath (I ig %) has the fenestrum and lens upon the convex Bide 
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Fig 32 — Diagram of field of ^^slon of -various lenses A, right angle system for 
catheterizing telescope, B, nght angle system for examining telescope, C, direct or for- 
■vvard -vision, D, oblique system for close Msion instruments, E, retrograde system, F, 
McCarthy foroblique, G, nght angle system for cxammation -with telescope and light 
earner combmed, H, same as E -with hght earned 





Fig ii — McCarthj forobhque pan-endoscope * 


Figs 32 to 40 furnished through the courtesv of -Mnencan Cjstoscopc Makers, Inc 
(36) 


Fm I — Conrar^ tw^th 



Fio 40 ileCarthjr nlniatar* c 7 >to*cDp« 
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Each of these sheaths employs the same observing and catlietenzing 
telescope (Figs 36, 37, 38) The same obturator closes both fenestra 
(Fig 39) The convex type allows a closer approximation of the instru- 
ment to the bladder wall and is more satisfactoiy m examining the 
bladder neck and posterior urethra, particularly'^ m cases where there 
IS obstruction in the prostatic urethra These instruments are ordin- 
arily constructed in several sizes The 24 Cliarner is the most popular 
for general use The same instrument is furnished in smaller sizes, 
down to 21 and 1 7 Charrier scale 

Several types of instruments for use in small children have been 
developed, notably those by Butterfield and Young Recently a 
children’s instrument on the principle of the MeCarthy Forobhque 
telescope has been placed on the market (Fig 40) While it has obvious 
mechanical defects which will unquestionablv be remedied, it seems to 
be the most adaptable instrument for children at present available 
The importance of urological investigation in children is only beginning 
to be recognized and without question the diminutive armamentarium 
will soon be augmented with more satisfaetory instruments 

CYSTOSCOPIC ACCESSORIES 

The source of electrical energy for lighting the cystoscope is dravm 
from two sources, line current and dry cells The standard lighting 
circuit has to be stepped down through a rheostat and is not shock- 
proof The most satisfactory lighting current is one drawn from dry 
cell batteries, two standard dry cell batteries being used m series 
These m turn should be connected with a rheostat m order to control 
the proper amount of current necessary to illuminate the filament 
Ydnle the dry-cell batteries can be used for only a relatively short 
period of time, they have the adi'antage of being absolutely safe to the 
patient They never produce a voltage of sufficient strength to give 
annoying shocks, which is sometimes the case when a line current is 
used The second advantage is that it is practically impossible to 
burn out a lamp with batteries, while great care must be taken when a 
line current is used, m properly regulating the rheostat The extra 
cost of the batteries may easily be saved m eliminating the changing 
of lamps at those intervals when the watchfulness of the operator or his 
assistant is diminished 

Sterilization of Instruments —The sterilization of instruments is a 
much-discussed problem This should be done first bv washing the 
cy^stoscope with soap and water Three ty'pes of sterilization are in 
ordinary use In the first, the cystoscope is immersed m carbolic 
acid and later v ashed in alcohol Either 5 per cent or 95 per cent phenol 
may' be used As the sterilizing coefficient is the same in both cases, 
the 5 per cent solution is the most satisfactory because of its safety' 
m handling C^stoscopes may be sterilized in formalin vapor or in 
formalin solution The disadvantage of this is the annoy mg odor from 
the formaldelnde and the difficult\ m completelv Mashing the mstru- 
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nu 111 fiillow inj. viH Ii 'll rilizntjon llir nf < \ niiidi of nn n iin siihi 
tion M iKxtxinn^ iiiorr *tnn<lftnl in in'*tnjiiipnt ntonlirjitimi Hus n 
mpnl nml vifo imthinl niul h npiilirnhlo ni nil cn'-o^ wlim unimrv 
tul)cn.tilcww nut nuHiK'Ctwl For tin htltr cn-ifs plunol ih ''tiH ll'‘ 
aponl of dioici In tliL^ tin imlnmuiitH nn first wwUsl \u phenol 
nn<l latir xsa'^hctl \n nleohol nnfi finnlK niu^l »u sttnle water 
Tlie m(M impiirtnnt ncce^sorw^s in il«^ with tlie nre the 

unttral catliettrs, Tlit'V are iimmifortim*<l Initli m tliw iinmtiw mid 
abroad ']*1 h\ nri n\nilnl>k ui a Inrjn iiujnUr of stnndnnl <»in‘S mid 
sliap^H, I retcml catlutirs un\\ U sttnlmsl with fimnahn 'silutum 
fommlin \npor or cvanidi of luemin *«oliition Hie lattir ih m most 
pencrnl Mo^t imtoml entheters iim\ 1 h lioihtl niid if llu\ nn 
iminctlmlcl' inumns^d m otild water followinj: iHiilmp tlie\ detiriomtL 
Mn dowh ( ntlutirs arc made of wax and silk- In wnnn 'tolution 
thev an. hmp and umnanaRcaliU If tlu\ are imv+xl fmm thi stenli? 
inp V)liition tlinniph ice<I water the\ hn\e prenter npulilN nnd are 
more easih puidctl m their rour<4. 

A niimlicr of aecessones for n^e in the x-nnoiw of in^tnmients 
ha\c l)ocn built Hicx include fulpiimtmp oleclrrMles nptTial nppb 
anccs for dilatinp uretcra m onkr to disliHlpe enlruli ecixsors nnd mn 
peurs for cutlinp H'ctions from binddtr tumors nnd mnn\ others 
Pjidi new journal liniips a description of some new npplmnee whieli 
mas he cmpln\o<l for some Bixsnal mtmNesieal nndirlnVinp 

THE TECHNtqUE OF CTST 08 C 0 PT 

The tedmiquc of (wst05cop\ mvoUes two mom factors practice and 
dextonU Tlic Ix^nncr is camcstlv ad\iv?d to pam liotli throuph 
the use of a phantom liladdtr S;\cm! \X‘n satuifactors nuxlcLs arc 
upwn the market No instructor should allow a student no matter how 
anihitaous to uiw cj-stoscopic instruments upon the hnmnn subject 
until tins student lias dilipcntU practiced upon the 'pliantom bladder 
Resides teachinp tlic mctlwl of liamUinp the instrument and catheters 
the phantom bladder allows the student to become ncciistomwl to 
onentation of tlic mstninicnt This <locs not menn that students 
must be denied the opport\mit> of scemg unusual lesions in the human 
siihject under the clirertion of competent instructors A \cr\ inpenmiis 
dence whercbi a second ocular mai be attadicd to the oliscn inp lens 
IS a xerj useful adjunct for ad\ teodnup dime- 
Preparation for Cyitogcopy —In the past too little attention 1ms liccn 
giien to the comfort of the patient F\cn in the hands of the most 
dextrous operator this simple procedure is often accompanied bi 
considerable paui This has unjusth gi\'cn to ci stoscopic procedure 
repittation both with the profession and with the lannan 
It has often resulted m the putting off of \er\ simple urological exami 
nations. The profession and the patient haie both suffere^l b\ the 
erroneous assumption that c\ stoscopic procedures are too painful to 
warrant the information that thej might be able to bring to inew 
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In consideimg pie-cystoscopic medications, one must distinguisli 
lietiveeii tlie patient who lias become adjusted to the necessaiy discom- 
fort and the piehminary examination upon a new jiaticnt ddic new 
patient sufteis from appiehension, very often to a gi eater degiee than 
from his urological lesion To combat this, it is good piactice to give 
the patient sufficient preopeiative sedative so that he may reach the 
cystoscopic room composed and free from apprehension Various 
medications will do this We have found that the most satisfactory is 
pentobarbital sodium, given to the adult m a dosage of 3 grains about 
one hour previous to the examination In children and m the aged, 
this dosage is reduced according to the standard rules of reduction of 
dosage for such patients Even the youngest children tolerate 1 gram 
of pentobarbital sodium It is only occasionally that an elderly patient 
cannot tolerate the full 3 grains Idiosyncrasy to this drug is rare, 
almost wholly confined to the elderly patient and generally takes the 
form of hyperactivity We have not found it necessary, as a rule, to 
give morphine as a preoperative drug but there is no contraindication 
to this if the patient is very apprehensive The value of the barbituric 
acid product is twofold, (1) It causes a general relaxation of the patient 
with a reduction of his apprehension and (2) it acts as an antidote 
to cocaine and novocaine, local anesthetics which may be used in the 
urethra 

The use of cocaine as a local anesthetic m the urethra has been argued 
pro and con by many cystoscopists It is undoubtedly the best local 
anesthetic which is available at the present tune While it results m 
an occasional reaction, recent pharmacological research has determined 
that the barbituric acid group are antidotes for these [It is doubtful 
whether the barbituric acid derivatives can properly be referred to as 
antidotes in case of cocaine intoxieation Very considerable investiga- 
tion by Professor Isenberger^i in 1928 showed that the barbituric acid 
derivatives would protect agamst convulsions However, he pointed 
out that they are unable to overcome the depression caused by over- 
whelming doses Lundj'^2 has also called attention to the effect of the 
barbiturates in controlling convulsions, but he does not believe that 
they can be regarded as antidotes for cocaine poisoning —Editor ] 
A preoperative administration of any of the barbituric acid group will 
ordinarily preclude the possibility of such a reaction but even if this 
occurs, a hypodermic mjection of phenobarbital sodium, now available 
m ampoule form, will always be sufficient to mitigate the symptoms 
The widespread use of cocaine as a local anesthetic in manj'^ of the large 
urological clinics bears out out contention of its usefulness and safety 
This useful anesthetic has been employed for years by the oto-laryngolo- 
gists, who have no fear in applying it in concentrated doses to surfaces 
which are even more sensitive to absorption than the lower urinary 
tract It is, of course, obvious that m patients where a known sen- 
sitivity exists, a different form of anesthetic must be used 

Upon being brought to the cjstoscopic room, the choice of local 
anesthetics depends very largelv upon the procedure to be carried out 
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In tin- fiinnlt iwtiuit a nmtim c\stiwopicexatnumtjon can (mhiinnh 
In’ <'nrrn*<I on (|nit< jKiinlt^U uitli \<r\ littli It m onr 

pnictUT followinK tin nnirim than nip of iIh jmtiont ^ p lutnlm 
lirst to npi4\ a 'ytml! ditton ^lu k Mxiili whn li lias Itrt n •«mkrtl in 10 
j)or ant i-oonnu IIih h pintK iiistrtal into tin i\t(mnl nnnnn 
nifatui \fti r nlmnt a minnto Jcc of 10 jH.r ant ctxTinic nn mjcctal 
into tin. natlim an<l nak of the hinddt r with a Ki \ s I ItTinan instilln 
tor ^^c fi*cl that it ih nni>ortnnt to appK the i-ocninc locnlh thronph 
the instillntor rather than force it into the urethra ^^llh a hull) ^NTinpe 
hnllowinp tha the stick applicator n apatn plaad in the external 
unnarx inc-ntia and aftir two to five ininutt*^ the patient n nnd\ for 
the c-xannnation 

In the innlc iwtunt inuc-Ii tlic “atm procalurc a enmol out hoi 
loTHiip the clcatainp of tiu external imrts a “tick such “oakal m 10 
per cent cocaine la jilnm! in the extimnl unnar\ incntu“ Hie Kcnji- 
Lltiman mstillator is then pentK |»a --cd do)^^l the urethra mto the 
liladder ami 2 cc of 10 jn. r a nt cocniiu an noa “loa 1\ mjeetal \l)out 
onedialf (he amount u injected din*ctl\ into the hlnddir to nm*sthctirc 
tlic hladdtr neck ^liilc (he niiinindir is allowa! to tnc’klc nlonp the 
untlira as the instillator is \ntlidra\ni 

If a nion. nnalpe“ic or lonpt.r anesthesia is di'sntsl m cithi r the mole 
or the female it lias Invii our practia to iivj a caudal oneslhctic We 
almost um\x?rtfall\ cniplo\ (his pmccsluix for nntml cxamumtions upon 
the molt lliis anesthesia is \tr\ (piitklv earned out h\ mtnHlucinp 
a needle into the caudal canal and injectinp al>out fi) cc of 1 i>cr cent 
noMxnmc Tins pnxxslurc oncstlictixes tlit floor of the Madder and 
the urethra ssitli tlic exception of (he external imimiA meatus Tlic 
ncnesupplt to this area comes from nhmnch of tin pimtocniml nciac 
^shidi IS not nllcctal h\ the caudal anesthesia llit seiusitiit external 
unnan meatus nla^ l»c G<lc<{ua(el\ nundxxl l>\ mtroduemp a cotton 
applicator “oaked lo 10 per cent cocaine In cn^es m hen, the procedure 
is extensue and protracted intrnxcsical nmiupulation or operation \a 
contemplatcil the use of low spmal am*5thcsm w ntUiscd A pencral 
inhalation anesthesia is rarch ncccxsnrj orndnsablc since the strauunp 
of a patient dnnnp such anesthesia makes c\stoscopic proccilures \x?rs 
difficult 

In infants and in cluldren it is our practice to employ a prcopcrati\c 
dose of ptntolmrhital sodium and to rcl> upon a local application of 
10 per cent coenmo to gi\e sufficient anesthesia for an\ necessarj 
cjgtoscopic procedure In a ratlicr wide experience with c^3toscop\ m 
cliildrcn botli in dunes and in pniatc practice we lm\*c had surpns- 
mgh good results with tins simple method of nncsthcsin The use of 
general anesthesia m diildren is unncccssan A few moments spent 
m gaming their confidence will often make of them the most coOpemtu e 
of patients Tlic new field of usefulness whidi children s ci stoscop\ 
has brought to bght giixrs a challenge to the urologist to studv the 
aiyilication of these more benign t^pe3 of ancstliesia instead of the 
often temfjing and oocasionallj dangerous inhalation tjpes 
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The position of the patient is of gieat importance A slighth 
modified lithotomy position will be found to answer in most cases 
When the Kelly or Luys endoscope is used, the knee chest oi exagger- 
ated Trendelenburg position is necessary 

In the case of the female, the instrument is ordinarily readily intro- 
duced It is, however, necessary to depiess the instrument slightly 
as it moves upward past the meatus In the male patient, the technique 
IS a little moie complicated After the introduction of the instrument 
tlirough the external urinary meatus, it is allowed to slip down the 
urethra as far as the bulb, where it meets the resistance of the bulbo- 
membranous junction At this point, the instrument must be depiessed 
until a sensation of pentration begins to make itself felt The instru- 
ment will then pass through the posterior urethra and on into the blad- 
der Occasionally, m cases of prostatic enlargement, this maneuver 
can be simplified by mtroduction of the index finger of a free hand into 
the rectum, where pressure is exerted upon the membranous urethra 
It IS at this pomt that difficulty is often encountered in the introduction 
of the cystoscope Once the mstiument is in the bladdei, tlic opeiator 
IS ready for observation of the bladder area 

Use of the Cystoscope —It is not the purpose of this chapter to instruct 
either the student or practitioner m the use of cystoscopic mstiuments 
This can only be done satisfactorily by observation and guidance under 
the direction of a competent instructor Rather, we wish to stress a 
few simple points in techmque, which will be found useful to all who 
find it necessary to use cj stoscopic instruments 

Following the administration of the anesthetic, the next important 
step IS the proper lubrication of the instrument to be used Numerous 
lubricant jellies are on the market, put up in very convenient form 
The oldest and one of the most useful lubricants is sterile olive oil 
Its use has been advocated since the time of Ambrose Pare Ureteral 
catheters when fitted into the catheterizmg telescope, should alwavs 
be lubricated with olive oil This facilitates their passage through 
the instrument and through the ureter and minimizes the trauma and 
discomfort to the ureters during catheterization 

Observation Cystoscopy —In making an examination of the bladder 
wall, the cystoscopist must bear in mind the anatomical relations of the 
bladder, particularh with reference to the change m position and shape, 
during distention of the a iscus with water A partially filled bladder 
will oftentimes present a vastlv different picture from that found at 
complete distention 

It IS next important to have thoroughly* in mind a routine for observa- 
tion of the different portions of the bladder The cone of light from 
the cvstoscope will onh illuminate a portion of the bladder wall and 
several motions of the instrument are necessary to bring into view the 
entire viscus A well-thought-out plan of procedure by whieh different 
areas of the bladder are routinely obser\ed, will enable the eystoseopist 
to make a eomplete and thorough examination m the shortest possible 
time This necessitates having m mind the motions of the cystoscope 
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mcamnnKout tlm pnjn^lun The Miiiplcst motion i'- that of mtntnm 
IK this nirtjn^ an annular bami can be obstnTd, whidi cvtindi com- 
plctoK around the bladder (Fip *11) thi^ will cnconipa‘« onU 
H '<niall arvo of tlH bladdi r it will U m*ce^n to nio\r tlio c\ ttfwoopc 



Fta 41 —Id of ( 1) MtWMUjprriof (O pnMerr>-«r«'riof bixI (H) rrrirx 

by BKitioQ of (no*tttioo fo • ib^ floor of ll< linWrr (If) laweJit 

Iflto tImt 

mwairl or outv.ard to luinff into new a 8Uct?c^'<ion of ImijmK in n motion 
v^hich ha8 been cttlfcrf ‘Translation (Hp dl) llic thini nmicniont 
13 a pendulum or rockinp motion Midi os is illustratr<l in Hp *12 All 
of these motions mu.st of course lie combined to obtain n cnmpn lu nsiN’c 
new of the entire bladder wall 
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A routine for inspection mas 1* earned out as follows After the 
instrument the beak is turned upward imtd the air 
bubble comes mto ^^ew (Fig -13) The mr bubble occupies the highest 
pwmt in the bladder and is caused air which enters the bladder with 
e instrument Thw bubble will orient the cjstoscopist and p\’e him 
e point of departure Tlie instrument should he mtatwl clockwise 
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viewing the wall during the proccduie As the instiuinent comes to a 
position at about five o’clock, the left iiieteial orifice should come into 
view As the instrument reaches a position indicating six o clock, the 
observer should be able to view the ti igone flotatioiV to about seven 
o’clock should reveal the right uicteial orifice hollowing this, the 



Fjo 41 — Air-bubbles seen «ilb the Ijcak turned upward when vertex is inspected 

remainder of the bladder wall can be observed, while caiiymg the 
instrument back to the twelve o clock position The instrument may 
now be pushed inward or outward by the motion of translation and this 
same procedure carried out, m order to inspect the bladder wall com- 
pletely Once a comprehensive view of the Idadder wall has been 



Pjq 44 Cjstoseopo in midline IT, turned to obsor'c the right ureter, III, turned 

to see loft ureter 

obtained, noting its texture, si/e of \essels, the presence of diverticula, 
trabecular markings, ulcerated areas, tumors or. foreign bodies such 
as calculi the observer is ready to inspect what is probably the most 
important area of the bladder, namelv, the triogonal area The inspec- 
tion of the trigone will give definitely the position of both ureteral 
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onficfs (Fii: 44) top.tlicr ^\ith the condition of tin. tnfrone itv.lf 
R\ partial withdrawal of the in'^tniniiiit the oWner u now m n j 
tton to •tud\ the bbddcr neck (Kic 4 ») It at this area that Ii\ 7 xrr- 
truph\ of the pnxtate how^ its tncToaciimcnt \t tiu completion 
i»f the ol>Hnntion the instrument H withdrawn and a* niucli of the 
urethra i-' ••tudied as can !>e ramoil out with the t\ 7 W of c% ^tiKcope U5C<1 
Once the examination of the bladder lias I*cin made bs the indirect 
lens the <wsto<copist mas now etnplox the dilTcrent ts'pes of in'^tni 
ments osaHablc Tlie picture obtain^-d will often nmplifs the knowl 
etlcc of the bladcicr if H>mc of the othtr forms of len'O art asailalili 
foruio bormstance a do^rticwofa lumororstone nm\ In obtained 
1)\ a direct csstffscopt while t!ic u^e of a retrojnade Ims wHI ptxatls 
increase the information ntnirdinjr the (tinformatinn of a pro^tatic 
hs'pcrtniplis 



kreteral cnlhctenration the most common procedure camttl out 
throuph a cs5to*copt is pcneralK done with the Brown Ikrper t\*pc 
of mstnimenU Tlic catlietennnp telescope is tlircatlesl with ureteral 
catheters. Tlie osto'^opc IiatouK been introduced and the ureteral 
orifices located the catheters arc now hroupht up clo«c to the ureteral 
orifices and b\ a little pres ure mas l>e dnfictl up the ureter In this 
cn*c also it is wrll to cam out a routine in which either one or the 
other of the ureteral onfices w first cathetenzed. AMiile such a routme 
ina\ Hem rather stereot\-ped its constant u.«e will allow the operator 
to cam out his procedure in a much shorter time than with a more 
haphazard method of procedure In de\-cIopinp de.ttcnt\ at ureteral 
cnthetenzation we apim recommind the hejnnner to ^pend hours 
of practice with the phantom bladder 

If an open-au endoscope n1)einffiiM?fI distention of tlie bladder is 
induced b\ poature Tlie speculum or urethroscope is introduced 
the onfices are Iocate<l as DIustrated in by; Zi and the catheter intro- 
duced under direct oliv.rs'ation 

Operative Cystoscopy —This includes the special diapno^tic and 
therapeutic manipulations that can l>c earned out through a catbetenz- 
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viewing the wall during the procedure As the instrument comes to a 
position at about five o’clock, the left ureteral orifice should come into 
view As the instrument reaches a position indicating six o clock, the 
observer should be able to view the trigone Rota'tiofi to about seven 
o’clock should reveal the right ureteial orifice l^^ollowmg this, the 



Fig 43 —Air-bubbles scon wth the beak turned upward when \ertex is inspected 

remainder of the bladder wall can be observed, while carrjmg the 
instrument back to the twelve o’clock position The instrument may 
now be pushed mward or outward by the motion of translation and this 
same procedure carried out, in order to inspect the bladder wall com- 
pletely Once a comprehensive view of the bladder wall has been 




in 




Fig 44 — U f jstoscope in midbne II, turned to obsciwe the right ureter. III, turned 

to see left ureter 


obtained, noting its texture, si/e of \essels, the presence of diverticula, 
trabecular markings, ulcerated areas, tumors or-foreign bodies such 
as calculi, the obsert er is ready to inspect what is probably the most 
important area of the bladder, namely, the triogonal area The inspec- 
tion of the trigone vill give definitely the position of both ureteral 
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onficoa (Up 44), topillicr nith tin* condition of tliL tnponc itv;lf 
B\ partial xntlidra^ol of tlic matnimciit the ol>^r\Tr n now m a po3i 
tioii to ^tu(l\ tlic bladder neck (Fip 45) It is nt tins area that hNT>cr- 
tnipbx of tlic prostate abo^-s its cncntachincnt At the completion 
of the olHcnntion the instrument is withdrawn and ns mucli of the 
nretJira is studic<l as can lie eamwl out with the t\Tx; of c\ stoscopc used 
Once the examination of the bladder lias liccii made b\ tin. indirect 
lens, the csstoscojnst lna^ now cmplo\ the different t^^)e3 of mstru 
ments n\ailablc Tlic picture obtaineil will often nmplif\ the knowl 
islpc of the bladder if some of the other forms of lenses are n^allahIc 
for use 1 or instance a closer \icw of a tumor or stone inn\ lie obtained 
h\ a direct cvstoscojie wlnlc the n<»c of a rctropradc lens will preath 
increase the information repnnhiip the conformation of a prostntic 
h\’pcrtmpli\ 



Tio 4Ji — C>'»lo*roi«* Ib inWlk n to oWnT inter-oirterie ridr’ 

Ureteral cathctenrjition the most common procetlurc cametl out 
throuph a c>sto8copc is pencmlK done with the Brown Berper t\-]xj 
of instrument Tlic cathttcrwiiiR telescope is threaded with ureteral 
cntlietcrs Die csstoscopc Jia\iiig been introduced and tlic ureteral 
orifices located the catheters ore now brought up dose to the ureteral 
onficcs and hj n little prcfwure, inns Iw drifted up the ureter In this 
ease also it is well to canw out a routine m which either one or the 
otlier of the ureteral onficcs is first enthetenxed AMiilc such a routine 
mn\ seem rather stcrcotsTXil its constant use will allow the operator 
to com out his proccilurc m a mucli shorter time than with a more 
bophaianl methcKl of procedure In developing dc.xtcntv at ureteral 
catheterization we npnm recommend the licpinner to spend hours 
of practice with the phantom bladder 
If an opeu-DU- cndosciipe islioing iwxl distention of the bladder is 
mduced In posture. Tlie speculum or urethroscope is introduced 
tlie onficcs arc located as illustnited in Hp 23 and tlic catheter mtro- 
duced under direct observation 

Operatire Cgitoscopy — llus includes the RiK*cml diagnostic and 
therapeutic manipulations that can be earned out through a cathetem 
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viewing the wall during the pioceduie As the instiument comes to a 
position at about five o’clock, the left uieteral orifice should come into 
^^ew As the instrument reaehes a position indicating six o’clock, the 
observer should be able to view the ti igone Rotatiofi to about seven 
o’clock should rei’cal the right ureteial oiifice ]<^ollowmg this, the 



Fig 43 — Air-bubbles seen wth the beak turned upnnrd nhen \erte'c is inspected 

remamder of the bladder wall can be observed, while carrying the 
mstrument back to the twelve o’clock position The mstrument may 
now be pushed mward or outward by the motion of translation and this 
same procedure earned out, m order to inspeet the bladder wall com- 
pletely Once a comprehensive view of the bladder wall has been 



Fig 44 — I, Cystoscopc in midline, II, turned to observe the right ureter, III, turned 

to see left ureter 

obtained, noting its texture, size of vessels, the presence of diverticula, 
trabecular markings, ulcerated areas, tumors or-foreign bodies such 
as calculi, the observer is ready to inspect what is probably the most 
important area of the bladder, namely, the triogonal area The inspec- 
tion of the trigone will give definitely the position of both ureteral 
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cinfict-s -41) tcotfirr ^ith tlw tiimhUfm of the tnOTn( it'el/ 

R\ partial TMlhdra’^ral of the ui tnimont the olen nir la now* in a posi- 
tion to «tU(lv the bladfler neck (H? 4^) It la nt thia area that h\'pcr- 
trnph' of tlie prostate lion's its tncruadiment \t the completion 
of the olw rvTitinn the instrument i-* vath<lranTi and as much of the 
urrthnis tudi<tla^ ran iK-rametl otit with the t\pcof c^ trwiipcu.'ed 
Onre the examination of the bladder lias Wn made 1)\ ihi indirect 
Im- the rv strrHn)pi5t mas now cmplox the ddTerent t\-pes of mstru- 
ments aiaibhle Tlio picture obtainM will often ompld' the know! 
itlce of the l»bddcr if of the other forms of lenses ore a\'anaU* 
foru^e hnrm tance a cio-s rxicwof a tumor or stone ma% lK*ohtame<I 
h\ a direct o' toscop* whH'' the u-c of a rctrop^de lens will fnratl\ 
increav the information nmnlinj: the conlomiation of a prostatic 
In'pt rlropli\ 



I rtteral cathetcniation the most common procedure camcfl out 
through a c^sta*copr n pcnerilK done with the Brown Ber^rer 
of m trument Tlie cathetcnnnj: tcicscop* !■» ihreofled with ureteral 
catheters Tlie r^stf^•eopc. haxTn;: been introduced and the ureteral 
orifices locatcfl the catheters ore now brought up dose to the ureteral 
orifices and b\ a little pres ure mas l»e drifted up the ureter In this 
cas nL«o it h well to rarr^ out a routine in which either one or the 
other of the ureteral onfices is first cathetenzed WTiHe such a routine 
ma\ seem rather stercot\ 7 )e<l its con->tant u.«e will allow the operator 
to cam out his procc<lure m a much shorter time than with a more 
haphazanl rnethrxl of pnKx-diirc In dexelopm^ deitentv at ureteral 
rathetenration we a^min recommend the l*emnner to spend hours 
of practiie with the phantom bladder 
If an op<n-air mdo^jpe h l}pinjr Used distention of the bladder w 
imlucetl h\ pf^,turc Tlif speculum or urethroscope la introduced 
the o^ccs are kKated as illustratixl in Kij? 21 and the cnthi ter mtro- 
duced Untlef direct olw-rsutHm 

Cystoscopy —This includes the spe(^aI flia;m<^,tic and 
therapeutic manipulations that can be earned out through a cathetenz- 



44 


THE CYSrOECOPE AND ITE UEE 


\ ieA\ing the wall during the procedure As the instrument comes to a 
position at about five o’clock, the left ureteral orifice should come into 
view As the instrument reaches a position indicating six o’clock, the 
observer should be able to Mew the trigone Ilotatiob to about seven 
o’clock should reveal the right ureteral orifice I'ollowmg this, the 



Tig 41 — Air-bubhles seen mth the beak turned upward when \ertex is inspected 

remainder of the bladder wall can be observed, while carrying the 
instrument back to the twelve o’clock position The instrument may 
now be pushed inward or outward by the motion of translation and this 
same procedure carried out, m order to inspect the bladder wall com- 
pletely Once a comprehensive view of the bladder wall has been 
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44 — /, C.jHtoscope in midline //, turned to ob>=^ne the nght ureter ///, tumnd 

to sw left ureter 


obtained, noting its texture, si/e of vessels, the presence of diverticula, 
trabecular markings, ulcerated areas, tumors or-foreign bodies such 
as calculi, the ob 5 er\er is ready to inspect vhat is probably the most 
important area of the bladder, namelv, the triogonal area 4 he inspec- 
tion of the trigone vill give definitely the position of both ureteral 
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iiipcwttrNtDiR or tliiDUph 11 siKtinl l\|M of ojK nitinj. < Midi 

proccdurrs nn dc-^nUtl in (he <-fui|)tirs dealing ^itli (lies. conditioiH 
Specullv dc'ipM'd jiistniiin ntnnn n\nildl)lc for llioe |)iirp(r^'< 



Flu \ rrnaJ nrrfrraJ ralhrl^tnlti n TWnJ ibovf C ■thrtfr ha^ pwl\p fl* full 
in lioaliim 



1 1 I 60 — ( j«lnHrnj|il 111 jji — Nonaal urrlpnil p»thctpri 

vIpw Tbo p«lSp|or ti| lio< uttnn lourtb IUO^e The tij of tltr 

hK l*^nwlbpur»trf»1 nj^ mlh^er h made to cmirr the urrlrr 

In* rirw Nren in 11* -tn 



Fit, 6„— { }rtosro|4,. Cathrlcr h 1 ODleml mpti •cen In H* 61 





i?r£n;roscoj f-s i\i) ir/»f i 


P) 


from the iiiontnmc rcpion the ncdiM can Ik followiil l)\ >t^ tuncnnp 
crest to the nicinbmnous unthra Thjs nrrn k ^cr\ <'hort nnd can 
Ccnorflll\ Iw ukiitifictl b\ it^ stnkmp pallor (hu to n^n^llQ^t^ As 
the instruimnt ls furtlior vritlnlmnn the Imlhnr i)ortinn of tlio jicndu 
loiLs urrthm into Hih arm !■< of larpi clunmter flic 

floor pn‘'eiits n comipntctl nppinraiice mtli an oecnsiomil tmns\cr<? 
fold t the instniinont is xvitlulmwii mto the ^iciululoiK \)ortinn of 
theunthra the ojk ninps <if the plnnds of I ittn ennlK’ih tinpiiNlud 
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wpww'nianr urrthfB. thrr^ xrnfrttl lb** utriH'* in the 

«Tnt»T luW thf eisruUt ry riurtP pn 
rithr-r »4>V 

OpentlTe TIrethwicopy — llns iiKliidi-< nl) tlumjK’titic proccthiri’S 
that arc fonsflilc h\ means of a urrthnr'oojie or nHloiin-thmscopo 
^ few instnnncnts oill snfTicc to tlo nil tlie necesson tbempt utic lATirk 
m the anterior urethra Cotton npphentors ))ml>es hiph frtxjuenc^ 
applicators nllipator forceps nil shouldlK' nxailnhlc 1 nr inspection 
of the urctlira the stmipht tul»c such os tle-scnlieil b\ \alentinc lius 
\ounp nnd others isadnumhle 1 or the jKJStcnor portion of the ure- 
thra the cisto-urrthrascope is more useful Instmmnits lm^e licon 
dc^^sed to carr% loojis for clectro-surpicnl rcvKrtion of urethral nnd 
hladdcr-necW obstructions 

The insertion of these straight tul>es is sometimes diflicult fhc' 
must be dchcateU Imndled to n\oid makmp n fnlsc povsape If the 
instrument docs not slip rcadils into the posterior urethra the indc^ 
finger of the free hand pns 5 C<l mto the rectum to close off the lucrnbran- 
OU 3 portion of the urethra is often helpful Numerous procedures 
iaa\ he earned out through the urethroscope Tlie^ are dcscnl)cd 
m the chapter on tlic Treatment of Disease of tlie Urethra 

A centuri has passed smcc man first began to throw feeble benms of 
artificial hplit doum the unnon tract Durmg tins period the workers 
in this field have taken advnntnpe of c\cr\ ptirallel adiTince in scientific 
ndnei'ement ulndi would fmrther their efforts Dicir instruments 
hail gronn from n Minple tube ilUimmnted h\ flickenng candle light 
to a nunatun: telescope fitted with lenses of the finest ('onstnution 
nnd illuiniuate<l uith a cold light of spUmlid mcuiidesccnco which U( 
owe to the pemus of Ixlison 

The saeucc of urologj luis grown up about this nistnuncnt Dc\ cl 
oping with it urology lias become the most cinct of cliuical sciences 
A completed cJuucal urological 3 tud\ seldom lea™ ant fundamental 

u tj 1 — 4 
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THE CYSTOSCOPE AND ITS USE 


URETHROSCOPES AND URETHROSCOPY 

Urethroscopy deals with the inspection of the male oi female methra 
first sees the prostatic urethra, next, the short membranous urethra, 
m its entirety In the male, from the bladder outward, the obser^ ei 
then the long pendulous or anterior urethra, as illustrated in Fig 53 
In the female, the entire canal may be considered as being divided into 
the sphmcteric ]iortion and the urethral portion 

The simplest and most useful instrument for viewing the anteiior 
uietlira is a tube into which light can be thrown, either from without, 
by means of a small electric lamp, or from within, by means of a light 
earner mtrodueed into the tube (Fig 21) A small magnifying lens 
is valuable to enlarge the picture Cysto-urethroscopes may also be 
used for this purpose In the female, the urethra is shoit and observa- 
tion IS first made of the bladder neck, following which the instrument is 
gently withdrawn. Mewing the entire urethra during the pioceduie 



Fig 61 — Diagrammatic aulxliMSion of the iiostcnor urethra, the membranous urethra 

and bulb 

In the male, following the introduction of the urethioscope and the 
removal of the obturator, the instrument is gently withdrawn until 
the bladder neck is brought into view On gradual withdrawal, the 
area of the verumontanum is brought into view (Figs 54 and 55) 
The ^erumontanum has a summit This Auiies greatlv m si/e The 
posteiior portion is often (.died the dedivt and the anteiioi poition is 
tailed the acchve In most ( asis tlit ejatulaton duct can be m.ide out 
as two s\ mmetiicalh situ.itcd oiihtcs somewhat below .and to either 
side of the utricle L.itcral to the M nimont.uium m.a;!t sometimes be 
noted the piostatic ducts, which form sht-hke openings along the fiooi 
of the urethra The mucous membrane here is pale reddish vellmc 
and the cascular markings aie m the form of iiiegular longitudinal 
streaks and tortuous dehc.ate \essels As the instrument is ■vsithdiawn 
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crc^t to the mrinl>mnon^ urethra Hun nrra h ^cr^ vliort and mu 
priH‘rnU\ l)c identific<l h\ it^ stnkmp ]>al!or dm to a\a^culnnt\ A' 
tlio m5tnmunt furtlvcr Tvjthdrawn tlu luillmr iK)rtion of the pondu- 
loU't urethra e«>nii'=' mto nh-tv Hu^ nren js e)f lann <linin(tir Tlio 
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Operatire Urethroscopy — 1*hi imlmh-s all tlurnpditic jiroctHlmT^ 
that arc fco-sflilc In means of a UTttUro'ei>]ie or < \sto-un.thrn«copc 
V fcTk mstnunents m ill sufTice to do nil tlu nree^virs therB|)cutic work 
in the anterior urethra ( otton apphciitors pml>es hipli frequencs 
applicators allipntor forceps all should lie avadahlc hor inspection 
of the urethra the straipht (uIk* t-ueli ns <l<“senl»c<I b\ \ alentino Iu\s 
^ounp and others is adnnrahlc hor the postenor p)rtinn of the ure- 
thra the cssto-urethnxcopc is mon. useful Instniments huso licin 
dciisotl to cam loiips for eicctro-suppieni re-ioction of urethral and 
bladdcr-occk olf^tructioiis 

The insertion of these straipUt tulu^s is sometimes difRcult TIic\ 
must l>c dclicatth Imndlcd to a\oul mnkmp n fnl'c passape If tlio 
instrument docs not slip readiK into the postenor urethra the index 
finger of the free hand passed mto the rectum to clov? off the membran 
ous portion of the urethra is often helpful Numerous procedures 
iaa\ he camerl out tliroupli the urctliroscopc Tliesc arc dcscnlxKl 
m the cliaptcr on the Treatment of Disease of the Urctlirn 

A centuri has passed eincc man first liepnn to throw feeble beams of 
artificial light down the unnarj tract, Dunng tins penod tlic workers 
in this field ha\ c taken nd\ nntage of o\ en parallel odmncc m scientific 
achici-emciit udiuh would further tlieir cfTorts, Tlicir instruments 
ha\t grown from n simple tulic illiunmntesl 1)\ fliekeniig mndle light 
to a mmature ttli“<e-ope fitted with lenses of the finest ronstruction 
and illiiiiiiiiatnl uitli a cold light of splrmhd iticniidesa lut whidi ih 
owe to tlu* genius of J dison 

'Die science of iUDlop.\ lias grown up alumt this iiiatnimcnt lV\cl- 
opmg With It urologj 1ms become tlie roost exact of dinical sciences 
A completed clinical urological studx seldom Ica^e 3 an\ fundamental 
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caused by hematocele, hydrocele or spermatocele The i elation of 
the fluid to the body of the testis is suggestive of the nature of the 
enlargement, although positive evidence may be obtained on aspira- 
tion under the strictest aseptic technique The fluid of spermatocele 
IS distinguished by the opalescent, foamy ap])earance and the presence 
of spermatozoa Solid tumors ma.y be neoplasms or may be secondary 
to an inflammatoiy process The possibility of heinial content being 
in the scrotum always should be borne m mind The disco veiy of 
varicocele of lecent origin often indicates that a tuinoi in the upper 
lateral portion of the abdomen is a renal neoplasm 

A general examination is not complete without a digital examination 
of the rectnm, and if it were made as much of a routine as is determina- 
tion of the pulse-rate, many errors in diagnosis would be eliminated 
The rectal shelf, prostate gland and seminal vesicles should be care- 
fully palpated Relaxation of the rectal sphincter suggests a lesion of 
the spinal cord, although it is by no means a constant observation 
m the presence of such a lesion Asymmetrical nodulai enlargement 
of the prostate and seminal vesicles may suggest tuberculosis Pros- 
tatic crepitation, felt on rectal palpation, sometimes will reveal the 
presence of calculi, and when the stones are large they can be recog- 
nized easily Although the hard, n regular deformity of the prostate 
which results from carcinoma is characteristic, it may be difficult to 
distinguish from fibrosis resulting from prostatic infection Indura- 
tion of the base of the bladder, often easily recognized on rectal or 
vaginal examination, may indicate limitations of treatment as well as 
probabilities in prognosis 

Many data of importance can be obtained by routine vaginal exam- 
ination A thickened, cord-hke ureter, felt m the anterior wall, may 
indicate the diseased meter of renal tuberculosis A stone m the 
intramural part of the ureter sometimes can be felt Evidence of 
vaginal and pelvic disease definitely related to lesions m the urinary 
tract IS frequently observed Inspection of the ^nllvo-vagmal region 
and of the external part of the urethra may reveal the cause of frequent 
micturition and dysuria 

It cannot be overemphasized that physical examination confined to 
the genito-unnary tract alone vnll not disclose the existence, m other 
regions, of disease which might be fully as important as the lesion in 
in the genito-unnary tract Furthermore, clinical signs caused by 
lesions in organs outside of the urinary tract may closely simulate 
those observed with genito-unnary disease The urologist Avho does 
not insist on a thorough general examination of the patient has lost 
sight of the fact that disease usii,illy has multiple ramifications, of 
which that existing in tlie geiiito-ui iiiai \ tract mav lie onlv a small part 

CYSTOSCOPY 

It IS now almost sixtA Aeais since Nit/e bi ought out the fiisl suc- 
cessful cAstoscope and, although gieatly modified, it has been of 
incalculable Aalue throughout tliese years m the diagnosis of lesions 
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diapncwis of mn>t lc*^ton<i m the iinnnn Irnot 

Tlic onpinnl has unilerpMU innunumhle miKlificfitiona 

in tlie courNe of M-nrs ainl todnx n «ttle nrrnx of in tniiiuntH is axuil- 
alilr Tlic xannus clianpi“x f»m i->t Iiirpelx of tin ih xilopinent of 
iK-ttiT ainl of inultipiiHHi-K hiisx'^ xnnatioiis in tin vluiith to snit the 
put^Kise mtciKlcfl, oikI till addition of I’flninit impntion To the 
cmiit of Ainennin inatninunt mnkirn it fhouhl lie said tlmt their 
prruluct'i ill nio^t n-siK^ts excel tlnise of hiirojKTin onpn Hint 
manx of tin more roni|fli<'a(eif lens <xsto^ropx*s are not isKintml to 
competent exstfryiipx is hfiomi hx tin extensuT iw of llic direct 
xn^ion cxito^ipc williont It ns Altlioiipli instninicntH nlndi nllon of 
direct xisitin usnallx Miffioe for imut tninsiircthnil prwiltirt's xet thi 
forohhquc and rectanpulor on ofun of ndditioiml oilxantopi 
Adeqnate XLxtulizntion of the tissue^ nt the xiMcal ncek of the mail 
frctpicnth requires additional use of the n tmprnile Ii ns ( ntln tinta 
lion of the urcten is wiimllx fwLsihlc xxith lioth ihrrt'l and indirect 
cxhtoscojics The direct cx>t(»tcs»|K. has tlit od\*nnliijrc of pinnp 
informatKin in repanl to the nature of on ol>stnictioii h\ means of 
direct contact of the mthiUr with the olwtniction After all, it is 
not tilt t\pc of instrument «niplo>e<l hut the intcqirttntinn of fiiKlmps 
which is csstntml 

In tilt tccliiiKiuc of cxslostsipx the choice of anestlittic remains 
control crsiwl I,ocsI niiestliesm h\ mtra urethral inicction of (X) cc 
of a frcsliK paimml 2 per cent solution of coonmc, or I>> procaine or 
diotfianc is frequently tinplo>c<l flic use of cocaine is contmmdi- 
catctl immediotelj following trauma to the urethra liy the passage of 
a catheter or h> otlier instnimcntation Tlie objections to the use of 
diothane are the length of time necessary to pr^uce anesthesia and 
tilt mDkj appearance of tht unne cxacnatctl Although spinal or 
ttimlal anesthesia is often astsl if patients arc mnrkcdlv intoltrant of 
mstnimcnlation iii i>omc cases gas onestlicsia is preferable Tlic 
recent dextjopment of introxcnous injection of one or another of the 
harhiturateji hidi fair to supersede all methods of general anesthesia, 

Otlitr mctho<l3 of diagnosis in which ejatascopy is employed will be 
taken up later in tins clmptcr 

TOlNALTBia 

ITit ni'Cfi.siU of rontUK unnaly'sLs prcliminarx to clinical etnmina 
tion is generally recognized fhe ttwlciuy m recent yeurs has been 
to accept thi twiial xolumiiioiis rtiKirt of iinimKhis wltli its micro- 
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scopic and chemical exammation, and to pay scant attention to the 
gross appearance of the urine Although the days of the uroscopist 
are long past, nevertheless neglect of the many valuable data avail- 
able from gross inspection of the urine is regrettable h'luch informa- 
tion of A^alue can be gamed from a routine two-glass test 

It should first be noticed whether the urine is clear, hazy, cloudy or 
bloody, and whether it contains shreds or mucus It should lie 
emphasized, however, that clear urine does not rule out the presence 
of microscopic pAoiria or bacteriuria It is generally recognized that 
the first glass will contain the secretion from the urethra and that the 
second glass wdl give an index of the condition of the urine m the 
bladder Alteration m color of the urine may be of clinical importance 
The color varies widely with the degree of concentration It is often 
affected bv various modern, expensive drugs which are of doubtful 
antiseptic value A mdkj' tinge may be caused by deposit of urates 
(disappearing on heating), or of phosphates (disappearing with addi- 
tion of acetic acid) The discoloration caused by vaginal discharge 
should not be forgotten Gross mspection of the urinary sediment 
may be of value m fumishmg a clue to the cause of reeurrmg nephro- 
hthiasis After the urine has been allowed to stand overnight m a 
comcal urme glass, a brick-red deposit at the bottom would indicate 
crvstals of uric acid 

^Microscopic study of the urmary sedunent also may be of consider- 
able value A count should be made of the erjffhroej'tes and leuko- 
cjffes per high-power microscopic field It should be mentioned that 
imcroscopic exammation of the sediment of urme kept in a warm room 
for several hours may be misleading, smce the large amount of mucus 
present may alter or conceal the presence of pus or er\'throe;\i;es For 
microscopic purposes, therefore, examination of fresh urme is prefer- 
able It IS difficult to understand vhv manv climcians continue to 
pay any attention to microscopic exammation of a specimen of nrme 
voided by the female patient, since the urine is so often contaminated 
by vagmal or urethral secretion The finding of supposedlv pathologi- 
cal elements in the urine of women is quite misleading unless the 
specimen has been obtamed by careful catheterization 

A Gram stain of a drs' smear of the sediment, and exammation for 
the presence of bacteria and theu t\’pe, if found, is of the greatest 
importance, both from a diagnostic and from a therapeutic standpoint 
It makes possible determmation of whether or not an infectmg organ- 
ism is present and also allov s a rough grouping as to the tj'pe of organ- 
ism Identification of the orgamsm present is also of considerable 
clmical importance A Gram stain of a smear of the urmarv sedunent 
should be made as a routme, although vhen negative, it usuallv -vcnll 
exclude the presence of bacterial infection, nevertheless, for certainty, 
culture of the urme should be made in most cases Only bv means 
of a culture can the exact t\'pe of organism be determmed 

Odor — Ammoniacal changes in the urme can be detected easilv 
by the odor gi\en off and ma^ lead to recognition of unsuspected 
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Detenninatioii of Hydrogen Ion Concentration,— Tlie eiimcal inijx)r 
tfliui of the TfjKtion <if ihi unm hn^ i»ein nppivetntiM to n preaUr 
extent in Rxi'iit ^nl^> tliiin Ixfore In fuet dcti nninntion of tin ])If 
of tin unne diould U inrlmietl in routine nniuil\-H If tlic pll per 
<=:tots on the alknitm Mdi it max Im indu-ntut of infwtion aitli uix*!!- 
h'plittini, liflcterm uliicli an fn*t|Uentl\ foniHlintln pn^nci of litluiisii 
inthcnnimn tract aiMl mth n tuition of nnne IMcnnination of the 
pH n es-scntial to intelhput eontml of l>aullnr\ in/c'etion It is of 
\-olue ns a pmU to empl<mmnt of the ketiviut* <hct tnul coinenlent 
nciilifimtion of the unm It has Ihtii foiiiHl tlmt m ortlir to Iuim q 
bactcnrKtatic or linctemidn! action tin kitonunne ‘‘linulil lm\( a 
pH of 0,5 or |c*^s 

Cryrtals.— ^lieni^ipic exnininnlnm of tin unne for tin predict of 
cn'Btnla occn5ioimll\ is of \a\ue slumers of crvstnb found in tlic 
unne soon after n-iml cnlic often will imlicntt tin enu-^ of the iwiin 
wlion the mentRinopram n iiepatne 'liirhHht\ of the unne often 
11 cnuseil li\ a llea^■^ dijKX'it of eolenim jilio^plinti m ninor])hoim or 
cnstoJhne form Hiontn of cri stall of cnlemm jilio^plintc mn\ lie 
ob<erMil if imtKiits fonn repentM stoms ami iw>s thtm at frequent 
intcia-als llic pn-M-nce of larjre <|nimtitus of unc acnl crx’stals in 
the unnarx icdmicut max imlieau not oidv tlic dmpiuMs but max 
also (Ictcnniiic the treatment flu finding of ('\stint crystals mat 
also be of mluc iii the diogniKii of c\ stnic stones 

BIOPSY FOB SUSPECTED MALIONANT CONDIHONS 

Examination of tissue from tin uniiarv tmet cither xoideil or 
rcmoccil tliniuph the evsfoseope i'. fre<|ucntl\ nf tlic grmtc*st irnixir- 
tance m the nx-ognition of mnligimncn It w often nnpossihle to 
distinguish b^ gni^s insjHX’tion iKtnecn malignant conditions and 
gnmulomaa In such cnM*s biops\ « the onl\ ATn^ in which the exact 
diagncNis can lie made h rror in diagnosis sometimes occurs l>ccause 
although a malignant growth is present m the tract tlic specimen that 
11 secured is from adjacent lx.nign tissues A neoplasm m the bladder 
15 frequcntlc surroundeil bs inflammatorv tissue which closch resem- 
bles it ami the tissue rcmoscil ina\ come from this portion Therefore 
if the tissue rcmoccil is reported ns inflammatory a second and e\Tn 
a thinl spccuJicii is sometimes iiecessars m order to exclude the pos- 
sHidite of mahgnancs Diagnosis of specimens rcmo\*ctl for biopse 
has liecn criticized on the ground that a superficial portion of the 
tumor mac be onU sUghtU malignant and the central portions higlde 
malignant Prater has shown how'cscr that such error occurs but 
rarel\ and for pmcticnl purposes it is neghgflile Not alone will 
niopse Klcntife the nature of n growth but if the growth is malignant 
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scopic and chemical examination, and to pay scant attention to the 
gross appearance of the urine Although the days of the uroscopist 
are long past, nevertheless neglect of the many valuable data avail- 
able from gross inspection of the urine is regrettable Much informa- 
tion of value can be gamed from a routine two-glass test 

It should first be noticed whether the urine is clear, hazy, cloudy or 
bloody, and whether it contains shreds or mucus It should be 
emphasized, however, that clear urine does not rule out the presence 
of microscopic pyuria or bacteriuria It is generally recognized that 
the first glass will contain the secretion from the urethra and that the 
second glass will give an index of the condition of the urine m the 
bladder Alteration in color of the urine may be of clinical importance 
The color varies widely vath the degree of concentration It is often 
affected by various modern, expensive drugs vhich are of doubtful 
antiseptic value A milky tinge may be caused by deposit of urates 
(disappearing on heating), or of phosphates (disappearing with addi- 
tion of acetic acid) The discoloration caused by vaginal discharge 
should not be forgotten Gross inspection of the urinary sediment 
may be of value m furnishing a clue to the cause of recurring nephro- 
lithiasis After the urine has been allowed to stand overnight m a 
conical urine glass, a brick-red deposit at the bottom would indicate 
crj’’stals of uric acid 

Microscopic study of the urinary sediment also may be of consider- 
able value A count should be made of the erythrocytes and leuko- 
c}i;es per high-power microscopic field It should be mentioned that 
microscopic examination of the sediment of urine kept m a warm room 
for several hours may be misleading, since the large amount of mucus 
present may alter or conceal the presence of pus or erythrocytes For 
microscopic purposes, therefore, examination of fresh urine is prefer- 
able It is difiicult to understand vhv many clinicians continue to 
pay any attention to microscopic examination of a specimen of urine 
voided by the female patient, since the urine is so often contaminated 
by vaginal or uretliral secretion The finding of supposedly pathologi- 
cal elements in the urine of women is quite misleading unless the 
specimen has been obtained by careful catheterization 

A Gram stain of a dr^’■ smear of the sediment, and examination for 
the presence of bacteria and their tjpe, if found, is of the greatest 
importance, both from a diagnostic and from a therapeutic standpoint 
It makes possible determination of whether or not an infecting organ- 
ism is present and also allows a rough grouping as to the type of organ- 
ism Identification of the organism present is also of considerable 
clinical importance A Gram stain of a smear of the urinary sediment 
should be made as a routine, although when negative, it usually will 
exclude the presence of bacterial infection, nevertheless, for certainty, 
culture of the urine should be made m most cases Only b\ means 
of a culture can the exact tvpe of organism be determined 

Odor — Ammoniacal changes m the urine can be detected easily 
b\ the odor gnen off and may lead to recognition of unsuspected 
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llnctcnolnpcnl •'linK of tin IiIockI wlun acute fulninmtinp nnni 
infection 13 pre^nt oft»n ii 3»f print idmienl \nliii Cultiinn inadt of 
tlic bloo<l, pnrticulnrh iiftir iimti riM in timpcniture or nftir cliill^ 
will determine the tinev of jMieml H\^Ulmc lufcctum and nl*o will 
act as a giiidc to iiitmMiioiw tlnropi It bus been olncncil that 
cocci frequinth an nfTccteil b\ intniM iioun injM'tions of pintinn Molt t 
or nconrspbennmim \vlicn*ns Imcillnrv infiction inon oflin will 
respond to intmwnoin mji'ctioiK of iiKtliiimniine or niertiirochroine 

URETHRAL SECRETIONB 

Approxinintc locnlitntiun of infection of tlie untlim i3 inualK ikw- 
siblc with tin aid of tlic 2 or 3-gto3s tots A careful sonrcli for the 
BonococciL3 h\ t-nicnr and b\ culture, nlwn\s sboiild Iw inadi when 
there 13 a sccrctKin from tlic iintlim Ilcceiitli duicoxcrcd inetlioda 
of culture lla^c Ixxn of prent aid in tlic varcli for poniK?occi Tnkinp 
aihantoRC of the fact tlmt tin punoc<K’cns U Misocptiblc to heat, it 
lias rcccntU Ikxii dcinon'.tniteil that |j\i)ir|)\ rc\m ns now inducetl 
witli a speanlis constnicUil apjinmtus will thminato gonococcal 
infection in more than DO per e'en! of casc-i llnctenal examination 
of the prostatic secretion is not ns sinipU as is txnnunation for Imc- 
tena of the unnnrj tract since the nuiUiplicit\ of hactena fretpicutU 
obsersed maj be confusing Ilowcstr wlicn tlnrc is a jircdomnuiting 
organism particulnrli a strcptocxiccus its recognition nm\ licofxaluc 
ns a guide to the use of \nccinc3 or of intraprostatic or lntm^•e^om 
thcnip\ A count of the number of pus cells to the field as well ns 
identification of the bactena preyent is of \alm in noting the degree 
of progress under thcrap^ 

Tlie comparatiicK recent diseoxen of Tnchnnionas ^nglnalLs in 
the ^ aginal discharge lias shown that it is often the cTiiise not onl> of 
laginitis but also of secondarj uretbntis and in the oc'cnsionnl ease 
of cj-stitis In the presence of infection of the urethra careful search 
for this organism also should be made 

ESTIiaATlON OF RENAL FUNCTION 

Tests of renal function applied in the presence of surgical conditions 
mvoh mg the unnary tract differ somewhat not onh in type but also 
in interpretation from those made when there arc so-called medical 
lesions of the kndnei 
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it wdl deteimmc the degiee of malignancy Biodcis’ classification of 
malignancy has been accepted generally, and when applied to the tissue 
lemoved for study, gives an accurate estimate not only ,ib to ]uognosis, 
but also as to the best method ol treatment 


BACTERIOLOGY. 

Sufhcient attention has not been given to loutine examination of 
the urine for bacteiia Only m recent years have members of the 
medical profession appreciated the clinical importance of demonstrat- 
ing not only the presence of bacteria, but then generic natuie Aside 
from examination of the urethral discharge for Neisseria gonorrhoece 
(gonococci), and examination of the urine for bacilli of tuberculosis, 
the bacteriology of the urinaiy tract has been generally regaided as 
being of more or less academic interest only It was taken for granted 
that with the exception of the organisms above named, the bacteria 
found m the urine would be eithei colon bacilli or cocci, and from a 
therapeutic standpoint it did not matter which they were Intensive 
study of the bacteiia involved m infections of the urinaiy tract has 
shoivn, however, that the type and intensity of the lesion varies con- 
siderably with the difterent bacteria and that the response to vaiious 
agencies employed m urinary antisepsis is also quite different It has 
been found that the ketogemc diet and acidification of the urine are 
efficacious only against bacillary infections, whereas coccal infections 
respond best to intravenous injections of neoarsphenamme To dis- 
tinguish between cocci and bacilli is important in cases of acute 
infection of the kidney, since cocci usually indicate that the infection 
predominates m the renal cortex, and bacilli usually are found when 
the predominant infection is in the central and collecting poitions of 
the kidney 

Careful identification of the type of bacillus piesent is also of definite 
clinical importance Of the bacilli, the most common invader is 
Escherichia coh, and less frequently, iErobacter rerogenes In addi- 
tion, members of the genera Proteus, Pseudomonas, Alcahgenes, Sal- 
monella and Shigella are discovered, m the foregomg order of fre- 
quency Of the cocci a green-producing streptococcus and Strepto- 
coccus fsecahs are most frequently observed, although members of 
the genera Micrococcus and Staphylococcus and hemolytic streptococci 
are also found The presence of micrococci and staphylococci fre- 
quently IS the result of instrumental contamination, although each 
may be, in itself, the primary infecting organism It is advisable to 
determine which of the two more common bacilli of the colon group 
are present, namely, Escherichia coh or dirobacter terogenes Although 
m children all tjqies of bacteria are affected almost to an equal degree, 
by ketonuria, in the adult, Escherichia coh are somewhat more sus- 
ceptible to ketosis Bacteria such as those of the genera Proteus or 
Alcahgenes should be identified because of their tendency to split- 
urea Recognition of Proteus ammonise is particularly important m 
the presence of recurring formation of renal calculi and the orgamsm 
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opinion of mfin\ urolopists tlint cstiinfltiou of crtfvtniniL gi\ w n Iwttcr 
index of prognosis thnn niu othor If the hlood urea w tnnrkctlh 

clc\-atcd (SO to inO mp) nm! the creatinine romauiH compQmti\cl\ 
Ion (2 or i mp) the prognosis would l^e ton-^uleroliK liettcr tlmn if 
thi rcfldinpH for crratminc wen. nhnorinnlK high It lias liccii Htatctl 
tlmt mtli n hloo<l crmtiniuc of 10 mp or mon n fatal outlook iLMinlh 
can Ik n^Minu'tl none\eT m exrtptiounl cumm extrenuK h\pU rend 
inpH for 1)1 ikk 1 crmtinine e\entunll\ eiin Ik reihiceil to nominl \ntli 
pmixT trmtmint 

PhenolBulphonephthileln.— Of the \-nriou'* ix( reton tc>ts of nnnl 
function the mti of excretion of phenoNuIpIioneplitlialtui nlicn 
injecte<\ intra\cnond\ ]>robn\>U w thi '^ti^foclon Hie test 
mode n ith tlie stnndanl ampule of pheiiolMilplioneplithnlt in conaistiiip 
ol 1 cc of a 0 0 per cent dilution w |>erformiKl m follon Tlie content 
of the ampule la injectc<l mtm\tuoiLdv nnd the unnt collecteil for 
an hour nnd fifUxn minutes Tins mterc-nl of time 1ms Ikkii chosen 
beeauv? it ]\as Ikxh cstimnt«\ llmt umler tamnnl conditions 40 per 
cent of the (Imp is i4iniuintcsl in the first fiftn ii minutes approximate!' 
17 |)cr cent diinnp tlie sctsuid fifteen ininiitcs S jht cent ilunnp the 
tlnnl Cftwii minutes ninl 4 jicr cint diinnp the fourth fifteen mmutis 

TIic ft' eniRc return m the second hour 15 ol>oiit ijKrccnt Vkiio^l 
edge of tliLs rale of chmmation Iuls Iktu the means of nmMiip at a 
fractional fmictiono! determination winch is jmrticulnrix adnptahle to 
patients who an iRiiip prepareil for pnMateetoin\ V dcla\ in tlie 
excretion of the d\c m the Cnt two fifteen inimite sjiceimcns is indicn- 
ti\ c of renal disease nnd it ma\ lie nd\ Lsahlc to (lrla\ surpicul prooeilures 
unth imiiro' cd lundion has been restored A alow rate of excretion of 
phenoLsulphonephtlmlcin Rhould W checked 1)\ repented studica, and 
errors incident to fault' dmiimpo or to rcMdunl unne iti the bladder 
must be cniTCctcd Tlic causes of such i rrors will l)c mentioned in the 
next pamproph If tlic total excretion two liours after injection ls 
persistentl' less thnn 00 per cent it is regnnleil ns suppesti'c of renal 
maufScicnc' in the presence of nicshcal conditions of the kidncj 
An excretion as low ns 40 per cent is freiiucnth obsenwl when there 
arc siu^cal lesions in the unruuw tract howc'cr nnd has no great 
cJinical significance ^^It!l lower readings, it is usunlh ncccssarj to 
distinguish between a coiwhtion causing retardeil excretion and perma 
nent renal dainage 

A reduceil excretion of phenolsulphonephthalcin frequent!' maj be 
the result of error in technique such as incomplete or fault} mtraven 
OU3 mjection deU' in excretion because of 'nnous anatomical factors 
failure to emptj the bladiler complcteK or fa\\lt\ collection of unne 

The prognosis m the presence of clexation of blood urea or of low 
excretion of phenolsulphonephthalem mn' be difficult since patients 
who can excrete onlj a trace ol pbenolaulphonephthnlein m tho unne 
and whose concentrations of blo^ urea are high frequent!' li\e 
for several years \ltbough the output of phenolsulphonephthalem 
and the concentration of blooil urea usually run parallel exceptions 
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Concentration Tests and Blood Chemical Detemunations.— Among 
the tests employed T\'hen non-smgical lesions of the kidney aie present 
may be mentioned study of the ability of the ladneys to concentrate 
mine imdei standaid conditions, estimation of plasma chlorides or of 
serum sulphates, and the carbon dioxide combnnng-power of the 
plasma Reduction of icnal function caused by retention of mine, 
infection oi reflex distmbance, must be considered on an entirely 
different basis fiom that occuiimg ivith the various foims of nephritis 
or nephiosis In the presence of suigical conditions, the tests of renal 
function most fieqiientlv used are estimation of the degree of reten- 
tion of mtiogen m the blood and the measured excretion of phcnol- 
sulphonephthalem It is difficult to make any estimate of the com- 
paiative value of the tests of excietion and of retention Theie may 
be special indications foi either one, and m case of discrepancy, clinical 
factors mav indicate that greater leliance should be placed on one 
than on the other As a i ule, the tests of i etention give a moi e acciii ate 
index as to renal function iii cases of iiimaiy ictcntion than the tests 
of excietion, although the data to be deincd from both arc often 
desirable 

Estimation of the blood urea piobabl,\ offeis the best general index 
of renal function Although the concentration of iiiea m the normal 
adult IS not moic than 35 mg per 100 cc of blood, it is not at all uncom- 
mon to find a conccntiation of urea of 40 mg m adults viio arc inoie 
than foitv vears of age, ivithout other clinical data suggestive of renal 
insufficiency In fact, unless the concentration of blood urea is 
consideiably moie than 40 mg , it usually is not regarded as a baiiier 
to suigical proceduie When the reading is more than this, hmvevei, 
a fiuther check of renal function, including tests of excietion, is 
desirable 

As a result of lenal back-piessure m the picsencc of obstruction at 
the outlet of the bladder oi m the meter, a blood mea of high con- 
centiation freqiicntlv is obsei\ed, occasionally leachmg as high as 
200 01 300 mg Under these extreme circumstances, vith adequate 
urinary drainage, dietary piccautions and other methods of theiap\, 
the renal function fiequently can be bi ought back to noimal hunts 
It is sin prising hoiv well suigical operations aie borne by patients 
whose blood mea is of high concentration if the lalne can be reduced 
to a level of between 50 and 100 mg , and if the gencial condition of 
the patient is othennse satisfactory When obsened seieial leais 
later some of these patients appaiently aie m good health although 
their blood mea mav lemain so eleiatcd that under ordinary circiun- 
stanccs it Mould be regarded as abnormal iMarkcd increase in con- 
centration of blood urea frequently is obsen cd m the presence of poly- 
cistic kidnev and other leiial lesions which are not accompanied by 
am siibjcctn c c\ idence of renal msiifficienci Unless thcic is ci ideiice 
of uiniari stasis, howcier, the adiisabilitv of opeiatioii is questionable 

Among the other tests of letcntioii used in deteimiiniig renal function, 
estiination of the blood ereatninie is fieqiientlv elnplo^ed It is the 
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opinion of ninn\ nroIopibU that estimation of cnutiniiiL pNW n licttir 
umIuc of propncHLH than an\ other test If the filood urm is tnnrhetlh 
clc\'Btc<l (Sn to 100 mp) and the crcntimne nmniiin comi)iirati\ch 
low (2 or 3 mp) the pnipno is would Ik conHidorahh lietter tlmn if 
the rradnips for crcotinini wen nlmonnnlU hipli It has Inn-ii stated 
tliat with a l)Ioo<l m'atinmr of 10 mp or inon a fatal outlook iLsnnlh 
ran lie n ■'lulled Howr\tr ni I'Xi-ejitioiinl i ttn im K liipli n'od 

inps for hhxxl rrentinnu e'entunIK ran U mlncetl to normal witli 
proper treatment 

PhonoUulphonephthaleliL— Of the \nnon cxdtton tests of mini 
function the rate of exrfetHm of phenoUnlphoni phtlinlnii when 
mjectwl mtm\enou K proliahK is tin ino^t sntLsfactorx The ttst 
made with the stamlattlnmpnh of plieiH)! ulplioncplitlmhin consistinp 
of 1 cc of a 0 (> p(T cent s<ilution is jierformetl as folhms Tin content 
of the ampule is injectetl mtraxeiiou. )\ and tlie nnne is etdlectetl for 
an hour atwl fiftesn mmuts-* This mtervn! of time Iuls Iktii chosen 
bceaiise it has Inin cstiniatetl that under normal (smdition. -1(1 jx r 
cent of the (Imp isdinnnated in th( first fiftein minutes approximatiU 
17 per esnt dunnp tlvc s<-^md fiftein minutes S per cent dunnp the 
thud fiftien minutes nnd -1 per cent diinnp tin fourth fiftien minutes 
The a\ crape return in the second hour is alxnit > |x r ci nt A know 1 
wipe of this raU of dmunation lias Wnn thi means of amMnp at a 
fractional functnnml dctonnmation whuh is |nniciilori\ adaptable to 
patients who art lienip prejanx! for pnMatctinmv \ (kla\ in the 
excrclion of the d\c in the first two fiftmwnnniti 'tpt-cimiu.s is indicn 
til c of nnaldist-asoand it mai Ixiadiisahle to delni surpical procedures 
until improied function has licen restored V shm rate of excretion of 
phcnolsiilphoncphthalcin should l>c checkcxl h\ npeated studies nnd 
ermrs incident to faulti dnunape or to rt*sidunl iinnc in the bladder 
must lx correctixl The causes of hucli errors will be mentioned m the 
next pampraph If the total cKsetion twx) hours after injietion is 
pcrsistcntli less than 00 j>cr cent it ls npirded os BUppestiic of renal 
insufHcienci in the jircsenee of medical conditions of the kidnti 
An excretion as low ns 40 per cent is frrfiiiintli nWned when there 
are surpical lesions in tlic unnan tract howticr and lias no prent 
dimcal vipniGcttiice ^\lth lower readings it is usunlli nccessan to 
dbtinpULsh lietwecn a condition causmp retarded excretion nnd pcmin 
nent renal damage 

A reduced excretion of phenolsulphonephthahin frequenth mai Ikj 
the result of error in technique such as incomplete or faulti intmicn- 
OU3 injection delai m excretion because of \-anous aimtomioil factors, 
fadure to empti the bladder complcteli or faulti collection of unne 

The prognosis in the presence of elciation of blood urea or of low 
excretion of phcnobulphonephthalcin mai l>e difficult since patients 
who can excrete onli a trace of phenolsulphoncphthalem in the unne 
and whov; concentrations of blood urea are \-en high frcquentli hie 
for se\-end iTars Although the output of phenolsulphoneplithalein 
and the concentration of blood urea usualli run parallel exceptions 
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Concentration Tests and Blood Chemical Detemimations.— Among 
the tests employed when non-surgical lesions of the kidney are present 
may be mentioned study of the ability of the kidneys to concentrate 
urine undei standard conditions, estimation of plasma chloiides or of 
serum sulphates, and the carbon dioxide combimng-power of the 
plasma Reduction of lenal function caused by retention of urine, 
infection or i ell ex disturbance, must be considered on an entirely 
different basis from that occuiiing with the vaiious foims of nepluitis 
or nephrosis In the presence of snigical conditions, the tests of renal 
function most frequently used aie estimation of the degree of leten- 
tion of nitrogen m the blood and the measured excretion of phenol- 
sulphonephthalem It is difficult to make any estimate of the com- 
parative value of the tests of excietion and of retention There may 
be special indications for eithei one, and m case of discrepancy, clinical 
factors may indicate that gi eater reliance should be placed on one 
than on the other As a rule, the tests of retention give a more accurate 
index as to lenal function m cases of uimaiy retention than the tests 
of excretion, although the data to be derived from both aie often 
desirable 

Estimation of the blood urea piobably offers the best geneial index 
of renal function Although the concentration of urea m the normal 
adult is not more than 35 mg per 100 cc of blood, it is not at all uncom- 
mon to find a concentration of urea of 40 mg m adults who are moie 
than forty years of age, without other clinical data suggestive of renal 
msufiiciency In fact, unless the concentration of blood urea is 
considerably more than 40 mg , it usually is not legarded as a barrier 
to surgical procedure AAdien the reading is more than this, however, 
a further check of renal function, including tests of excietion, is 
desirable 

As a result of renal back-piessure in the piesence of obstruction at 
the outlet of the bladder or in the ureter, a blood urea of high con- 
centration fiequeiitly is observed, occasionally i caching as high as 
200 or 300 mg Under these extreme circumstances, with adequate 
urinary drainage, dietary precautions and other methods of therapy, 
the renal function frequently can be bi ought back to noimal limits 
It IS surprising how well surgical operations are borne by patients 
whose blood uiea is of high concentration if the value can be reduced 
to a level of between 50 and 100 mg , and if the general condition of 
the patient is otherwise satisfactory Wien observed several years 
later some of these patients apparently are m good health although 
their blood urea may remain so elevated that under oidmary circum- 
stances it -would be regarded as abnormal jMarked increase in con- 
centration of blood uiea frequently is obseived m the presence of poly- 
cvstic kidnev and other lenal lesions which are not accompanied by 
any subjectn e evidence of renal insufficiency Unless there is evidence 
of urlnar^ stasis, however, the ad\ isability of operation is questionable 

Among the other tests of retention used in detei mining renal function, 
estimation of the blood creatinine is frequentlv employed It is the 
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opinion of ninn\ urulopits llmt eNtimntion of crintimiic ^.ims u lictUr 
indtj^ of progno^L< than nn\ other test If the Mow! nron i niarkc<ll\ 
clc\-atctl to 100 mp) ami the crcntinmc nniaiiis conipamti\cU 
lo^\ (2 or 1 nip) the pmpnfxis vrotiM Ik* con^ulemlilv Iiettir than if 
the nnnUnp^ for crv-atimm. v.m nlmommlK hij.Ii It 1ms Ikxu stnte<I 
that yath n hh^wl m-ntininc of 10 mp or mon n fntnl outlifok iisiinlK 
enn Ik a^ iininl IIo^^e\cr m tTctptioiinl mM‘> rvtniiiHv hiph mul 
inps for MikkI mnitniim e\»nttmU\ nm Ik rt’ilnceil to noniuil oith 
pn»iHT tn-ntmint 

Phenolnlphoaephthaleln.— Of the \*nnoiis ixenlon te>>ts of nnnl 
function tin. mtc of cxmtion of phcnolsulphoni phtImU in nlun 
injcctcsl intnwmnu I\ pmlmhK is tiu miKt •mtisfactor\ Flic tt^t 
made with the •'tnmlnnl nnipuh of phtnoL nliihonephthaliin tsni i tinp 
of 1 ce of a 0 0 JKT IK nt Mdution i-n pirfomnil ns follous Hu cKintuit 
of the ampule i injivtiKl intm\enou.K nnd tin nnni is ctdlcetiKl for 
an hour nnd 6ftcin minutes Tins intm-nl of time hn> Ixvii cIiohu 
beeauve it lut'* Ikkii c^tininttKl that uiwlor normal conditions -ID jicr 
cent of tlu drup is eliimnntol m tlu first fiftes n nimutes ni>pn'MmatcU 
17 per cimt dunnp tlu. xkkuiiI fifteen imniitcv 'n psr cent dunnp the 
thinl fifUMi nnniiii-s and 4 |)cr ant dunnp tlu fourth fiftan inmuti's 
Tiicfwempv ntuniintlu s<><Kind hour ls nUuit iinrant \ know! 
alpe of this nitt of ilinimiitum has Unn tlie means of nrnMiip nt a 
fractional functuuml dct^muuation whiHi is ^nrticularK adaptaliU to 
patKiits a ho an Ump prepaml for i»n>stntect(mi\ \ dila\ in thi 
escretum of tlu. <Im in tlit first tuo fifteen minute s|Kmncns is nidien 
tUTof renal diseasi and it max Itendnsahlc todilax Mirpicnl pnicaluns 
until iniprm al function ha.s been n-stonsl V shm rate of excntion of 
pheiHil ulphoncphthalem should l»o checknl b\ npcatal studies, nnd 
errors iiK-idnit to faultx dranmpe or to rpsuliml unne ni the bladder 
ma>t lie come tai The cnus<-s of such errors will Ik* meiitional ni the 
’QC’rt ITOToprapli If the total e-xmlinTi twi^ hours after injection ts 
pcrsLstcntb les.s than 00 pi r ant it is rcpanlal as 5uppi>sti\i of rtnal 
insuffictencx m the pnf*cna of maliral conihtions of the kidnej 
\n ncretion as low tvs 40 pvr ant is fnKpicnth olisenal when there 
an* surpical lesions in the iinnarx tract hnwTxer and has no prent 
dinicnl sipmficnna. With lower readmps it is usiuvUv ncccs>mr\ to 
distmpuish between n auulition coiLsinp rctnnlal excretion and pt mia 
nent nnal damape 

\rcducal excretion of phcnoLsulphonephthalein frequcntlv max Ik* 
the result of error ui technique such as mcomplite or faults mtnixcn- 
ous injection delax in excretion because of xnnous anatomical factors 
fadurc to craptx the bladder completdx or faultx collection of unne 

The pnipnostt m the presena of elex-ation of blood iircn or of Ion 
excretion of phenolsulphonephthalcin max be difficult since patients 
who can excrete onlx o trao* of phenolsulphonephthalcin in the unne 
and whose concentrations of blood urea are \-cr\ hiph frcqucntlx lixc 
for sexeral xears Mthouph the output of phenolsulphoncphtlmlcm 
and the concentration of blowl urea usimJlx run parallel exceptions 
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Concentration Tests and Blood Chemical Determmations.— Among 
the tests employed when non-surgical lesions of the kidney aie present 
may be mentioned study of the ability of the kidneys to concentrate 
urine under standard conditions, estimation of plasma chlorides or of 
serum sulphates, and the carbon dioxide combmmg-power of the 
plasma Tleduction of renal function caused by retention of urine, 
infection or reflex distuibance, must be considered on an entirely 
different basis from that occuirmg AVith the various foims of nephiitis 
or nephrosis In the piesence of surgical conditions, the tests of renal 
function most frequently used aie estimation of the degree of reten- 
tion of nitrogen m the blood and the measured excretion of phenol- 
sulphonephthalem It is difficult to make any estimate of the com- 
parative value of the tests of excietion and of retention There may 
be special indications for either one, and in case of discrepancy, clinical 
factors may indicate that greater reliance should be placed on one 
than on the other As a rule, the tests of retention give a more accurate 
index as to lenal function m cases of urinary retention than the tests 
of excretion, although the data to be derived from both aie often 
desirable 

Estimation of the blood urea probably offeis the best general index 
of renal function Although the concentration of urea m the normal 
adult IS not more than 35 mg per 100 cc of blood, it is not at all uncom- 
mon to find a concentration of urea of 40 mg m adults who are more 
than forty j ears of age, without other clinical data suggestive of renal 
insufiiciency In fact, unless the concentration of blood urea is 
considerably more than 40 mg , it usually is not regarded as a barrier 
to surgical procedure When the reading is more than this, however, 
a further check of renal function, including tests of excretion, is 
desuable 

As a result of renal back-pressure m the presence of obstruction at 
the outlet of the bladder or m the ureter, a blood urea of high con- 
centration frequently is observed, occasionally reaching as high as 
200 or 300 rag Under these extreme circumstances, AAuth adequate 
urinary drainage, dietary precautions and other methods of therapy, 
the renal function frequently can be brought back to normal limits 
It is surprising hoAV Avell surgical operations are borne by patients 
whose blood urea is of high concentration if the value can be reduced 
to a level of between 50 and 100 mg , and if the general condition of 
the patient is othermse satisfactory When observed several years 
later some of these patients apparently are m good health although 
their blood urea mav remain so elevated that under ordinary circum- 
stances it Avould be regarded as abnormal Marked increase in con- 
centration of blood urea frequently is observed m the presence of poly- 
cvstic kiflnev and other renal lesions which are not accompanied by 
aiiA subjectn e evidence of renal insufficiency Unless there is evidence 
of unnar\ stasis, however, the advisabilitv of operation is questionable 

Among the other tests of retention used in determining renal function, 
estimation of the blood creatinine is frequently employed It is the 
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IInwi\(.r tliw diM?s not iica^^nU mcnn timt bocnii5C ft rciml i>clm 
not M3unli7o<l till function is nlinormnl Ijick of ndcqunte 
MMiftlimtion 11 m^ Ik* nttnlnitnliU to inndcqnftto prcjmmtion on the 
jjart of the patient ti*clinicn! dilTicuItics li\i>crMKTition or li\pcr- 
pcnstftUi^ or tun|>omn dvsfnnction from olwtruction or imtntmii 
In some M-nmlirntion of the ureters will 1 h tlu onK indicntion 

of renal function tlu retml jkInos inn\ l»c olwciireil iKmii'K* of tin 
^•n^o^u^ CQU'K'S mnnumted In other <*nM*s the onU iNulemi of 
iiormnl nnnl function lUftN Ik vi imlitntHm of the hhulthr It nm\ 
Ik iiecessnre to u*e the data nmilnhlc fnnn serial films in onliT t(i 
ohtnm an\ 1 ( 11*11 of tin dcpni of mml fiiiiction ^^^th n renal insufTi 
cicnrv ns shown h\ n blood nren of 70 top or nion \i<nnhrntion of 
iitlicr kjdne\ is n nalK inroniphti and oftin cnimot Ik made at nil 
Tlic cxcriton nropmm if ctim'ctK iiit<rj>nted olTirsasati fiiitorA 
routine ti^t of nnnl fnnetion lK»th conihmeil and dilTinnlml 1 nfor 
tunatcK in some cases the difiieiiltics of intcrpntntion an mi pn*nt 
that It IS lK>t to n*l\ on other tests for further information 

ROENTGENOOKAPHY 

llontuu nKntp?iM»prap 1 i\ n an procedure in the duipiosis 

of lesions nnoUmp the pimto-iinnars tmet Mthnuph the chnienl 
data nm\ not Ik* indictitivc of ft lesam of the pcmtonnnnn tmet a 
routine rocntpenopmphic ixrmnnntion frestuentK vriU rvMul c^^d^m’l 
of lesions lenst exiiccted Uocntpcnopmphs is sjK«cificoll\ indimted 
^^hen there is n liiston of pain rrfcmhlc to the Ifttrml portion of the 
fllKlomen or to the Rupmpnlnc region or ■when there is a histon of 
pmnn or of hcinatiina in the presence of cither crs’tlirocstes or ]nis 
cells in tlu unno nml ’when a tumor is palpable m the lateral ])ortion 
of the nUlomen or in tlic supropulnc region 

Tiisue Shadows. —Tlic rcK*ntprnopmphic ontlim of the imrioiLs 
mtm alKloinmal tisMues ma\ l)c of considcmhk diapiostic \nlur \ 
dear outline of the Wuhu\ is possible v.itU pood roeutpeno- 

pmphic tcclinKpic is often of much iTiluc in difTcrcntml dmpuHis 
and wlicn nhnominl it ma\ dcfinitcli indicate renal ahnormahti 
Elongation of the renal outline is iiauallj obsened in the presence of 
duplication of the renal pels is and wlicn this sign is present the 
possHiniti of jxlnc dupliuition must lie exduded Tlic outline of a 
fused k]dne\ is freciuciitK Msnnhxed m the flat film so that the diag- 
nosis ma\ Iw fnimused mthoiit urnpraphic irtudies Vcrquircd renal 
distojiia IS frecpicnth \nsunliml ni the flat film and the renal outline 
often can Ik* follow isl when tlu patunt is placed in tlu bupiiie and 
later m the irect ]>ositioii The htationntw outline of the low ectopic 
lodnej nm\ Ik Msiiuhxed and inni call attention to this anoninh V 
difference in tlu Rirj. of the two renal 011111111*3 nmi Ik* caused l)\ com 
jKmsfttoiw h\iK‘rtroph\ of the Ini^jer kidnen In fact if one kidnei 
lias Ik'cii renioied and if there is no e\adcnce of compcnsntor\ h\']K*r 
trophic increase 111 sisc of the other renftl abnonnaliti is siigpestcd 
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fiequently are noted This is particulaily tiue if excietiou of the e 
IS delayed because of urinary letention sucli as may occui uuth prostatic 
obstruction, hydronephiosis or polj cystic kidney 

Differential Renal Function —A test of the coinpaiative degiec of 
function of the two kidneys is known as a “difieiential functional test ” 
Evidence of i educed function of one kidney, with normal function of 
the other, would, of course, indicate disease Intiavenous injection 
of 1 cc of phenolsulphonephthalem is most frequently employed to 
obtain such evidence The cathetei ized specimen of urine which drams 
from either kidney in fifteen minutes is saved A catheterized speci- 
men from the bladder is then obtained and the amount of dye m the 
three specimens estimated The amount of phenolsulphonephthalem 
m the bladder will determine the leakage alongside the ureteral 
catheters 

Indigo Carmine.— Chromocystoscopy with indigo carmine is pri- 
marily a qualitative and not a quantitative test of renal actnuty The 
value of the test is based on intensity of color as judged by simple 
inspection of the blue color in the urine A high concentration of 
indigo carmine as judged by chromocystoscopy apparently is indicative 
of the presence of sufficient renal substance to mamtam life However, 
it would seem that the number of renal units necessary to excrete 
enough dye to give a satisfactorily intense blue color need not be great 
This is borne out clinically by the fact that a satisfactory concentration 
of indigo carmine is sometimes eliminated by a kidney, disease of which 
IS rather far advanced In such cases the disease usually is circum- 
scribed or IS limited to one portion of the kidney Reduced elimination 
of dj’'e would, therefore, give a more accurate index of renal function 
than a normal color Chromocystoscopy is much more valuable as 
an index of the differential function of the two kidneys than as a com- 
bined test, and as such is mdely employed Indigo carmine is used 
also as a means of locating the ureteral meatuses when difficulty m 
identifying them is experienced, especially m the presence of tubercu- 
losis of the bladder 

A frequent cause of low elimmation of dye is not so much failure 
of the kidneys to secrete as delay m excretion Owing to the possi- 
bility of obstruction of the renal tubules, such as occurs m the presence 
of polycystic kidney, or of obstruction m the pelvis or ureter, such as 
occurs with vueterectasis and pyelectasis, there may be marked delay 
m elimination Reffex inhibition of secretion, occurimg m the presence 
of stone, also is well knovm Any obstruction m the lower poition 
of the ureter, such as may be caused by lithiasis, neoplasm m the 
bladder or ureter, or edema of the ureteral mucosa, also may mterfere 
with normal excretion of dye 

Excretory Urography as a Test of Renal Function.— Visualization of 
the pelvis, ureter and bladder by means of excretory urography, if 
the result is correctlv interpreted, will give an acciuate index of the 
degree ot renal function It may be stated that any renal pelvis 
clearly \ isualized at the end of five minutes must be normal in function 
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Ilo^\t\er tliu doo^ not nccov^nK nu*nn tlmt l>ccnu*< n rtnnl jx^Ms 
iHit wfll M5imlizctl tlio fuiictmii M fllninnnnl Idick of ndcqnnto 
\ j'ttialiiatnm ina\ K nttnlnitnhli to mndctinnli prrjvamtion on tlic 
\>nrt of till pntRnt (t'clnnml difiiniltiiM )i\ jn rv<-< rt tion or li\i>cr 
]tcn3tn3<i< or tinipomr\ d\ fum’tmn from olr^tniction or imtntion 
In ^iiK \ i‘‘iinli74ittoi» of tin tirxttr* 'nil l»o tin onU iiiilimtioii 

of nnnl function tin mini iiin\ 1 h oli^iml IxmiM of tlu 

MinouH cnii i*s iiitnnrmti'd In otlnr niM's tin onl\ I'ldimt of 
normnl mini fmntion inn\ Ik MHtiiilizntion of tin Mnddir It inn\ 
U iKTC^'^n to 11*0 tin ilntn n'nilnlih fnmi ‘4'rml filiiH in onlir to 
obtain nn\ nlcn of tin di'pnt of mini funitioii ith n mini in ufli 
rtcnc\ ns *homi li' n lilo*nl imu of 7(t inp or niort m niilizntioii of 
citlicr knliH' 1 * nsimll\ iiio'nnpli to and ofttn cniiiiot In. nmilo nt nil 
riic oxen ton un^pmiii ifoomxtU luliqintixl olTirsn'^ti fniton 
routinr tist of n nol fuin iKHi Ijotli c-omlnnoil niitl ilifTi mitml I iifor- 
tunntoK in v>nic on's** tlu «liflioiiltios of intrrjin tntion nn m» pn*nl 
that It Ls l>c>t to n 1\ on otln r for fiirtln r infi'nimtKni 

ROENTaENOOaAPHY 

Iloutim nn ntp iiojrmpli' i* nn I'^'mitml jimcrtluTt* in tin dinpiosis 
of lesions inNol'inp tin. ciiiito-iiriimn tmot Mtliouph the clinicnl 
data innx not Ik indicntnc of n U-*ion of tin j.nmto-nnTinn Imit a 
mntinc nKiitp.nopnipliic txnnimntioii rmpiontlv 'rill rc\i*nl ('uloiico 
of Icaioiw feast oxjKvtixl Ilocntptnoprnpli' h hpccifionlK inihmtod 
Trhen tbtn. is n hiiton of jwin irfcmliU to tin Inti ml jmrtion of the 
niKloraen or to the nipmpnhic region or when there is a historx of 
psuna or of heniatunn m the prcsciior of either ers throextes or pns 
eclls in the \inno ninl vrhm n tumor is jwihmble in the latiml jxirtinn 
of the alxlomcn or in the suprapubic region 
Tlssno Bludovs.— lln rocntgenographic outliiu of tin MirimH 
mtra alxlonnnnl ti'W\n,*s inn' lie of eonsulcraliU ilinpiostn. 'nine A 
clear outline of the kiilne' Mhich is jiossihle with good rtHiitgono- 
graplnc tcxhiiKiue is often of nincli xnlnc in difTtmitml (hnpi(Hi'< 
n^TKl when abnormal it mo' defimttK mihente renal abnonnaht' 
rJonRatkin of tin renal outline is iisimllv oliscrvtsl in the presence of 
duplication of the rinal jkIms am! wlien this sign is present the 
pos.sil)iht\ of ]icKic dupUcntion must lx cxcludcil Hie outline of a 
fused kidiic) is fri'qncnth sisimlizoil in the Hat film so that the dmg 
nosu mn\ Ik Mimiiscd 'Mtlnnit nrographic stndn-i Acquireil renal 
d'^opia IS freqncnth Msuahr^-*! m the flat film and the renal outline 
o oil can Ik followwl wlnn the patuiit is idnctsl in the supine and 
a cr in tin. intt position lln statioiiar\ onthm of the low ectopic 
Hiaj Ih Msimhwxl and ina\ call attention to this nnoiimU A 
< I ermco in tlie hire of the luxi renal onthnrs nm\ Ik eniisisl !>' ts 3 in 
JKijsaton h'lKrtropIis of tin Iniger kalne\ In fact if one kl(Ille^ 
ri.inn\cd and if there w no e\T<lcncc of eompcn 5 ator' Jnixr 
incfensc m sire of the other renal abnonunht' is Biiggcfltcd 
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Unilateral increase in tlie size of a kidney often lesiilts from neoplasm 
The enlargement caused by tumor frequently is confined to one portion 
of the kidney, which may be abnormally bioadened and irregular in 
outline ^^dlen a tumoi is of extrarenal origin, the independent renal 
shadow often is visualized In some cases the renal shadow is dis- 
placed and deformed by piessuie from the extrarenal tumoi It must 
be remembered that shadows which simulate those of the kidney may 
be present and can be a souice of confusion 

Among other loentgenogiaphic data which would be of value m the 
differential diagnosis of lesions of the uiinaiy tract may be mentioned 
the following spondylolisthesis, or spina bifida occulta, which may 
occur as etiological factois in cases of atonic bladder, evidence of 
vertebral, osseous or pulmonary tuberculosis, which is often coincident 
with genito-urmary tuberculosis, obliteration of the shadow of the 
psoas muscle or scoliosis, vliich often is observed with permephritic 
abscess, osteoporosis, which mav occui with parathyroid disease and 
recurring renal calculi, osseous or pulmonary metastasis secondary to 
caicmoma of the prostate, bladder or kidney, and elevation of the 
diaphragm, which frequentlv occurs with permephritic abscess or with 
renal tumor 

Unnary Lithiasis. — It has been said that the roentgenogram never 
lies, but if one were to believe ever^d;hing it says, the clinician fre- 
quentlv would be led into error In other words, every shadow appar- 
entlv situated m the legioii of the kidney, uretei or bladder does not 
necessarily indicate that it has its origin in these tissues Giyen a 
shadow m the roentgenogram, the next step is its identification This 
usually IS made best by urography, either excretory or, if necessary, by 
the retrograde method combined with cystoscopy 

The question frequently is raised whether a calculus which has been 
missed by the roentgen-rays may be present Although with impro'V'-ed 
roentgenographic technique the percentage of failure in visualizing 
urinary calculi is rapidly diminishing, nevertheless stones of low- 
calcium content situated m any portion of the uiinaiy tract are over- 
looked occasionallv This probably occurs most frequently when 
small stones of recent formation are situated m the lowei part of the 
ureter and when stones are in the bladder Urography occasionally 
will disclose the existence of stones of low-calcium content by making 
e^ ident filling defects or othei deformity m the outline of the renal 
lielvis Calcification of the tissues, such as occui s with tuberculosis 
of the genito-urnidry tract, m.n be a source of confusion Such 
calcification may be localized in am portion of the tract, but the kidney 
is the most frequent site In fact, evidence of calcification suggestive 
of tuberculosis vill be found m approximately 20 per cent of flat 
films made of patients who have renal tuberculosis It should be 
remembered that shadows suggestive of hthiasis, which are caused by 
calcification in renal neoplasms, may also appear m the region of the 
kidne\ Shadows m the region of the bladder occasionally are seen 
in the presence of incrusted cystitis or vhen there are calcareous m- 
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cnHtattous on n ncoj)ln*-m Mom*^ wlnrli <1(» ih)( niiM iwnn or 

nn\ other <\n\pt(nn ntn. fouml m NnnoiH ^MtrtioiH of tlio 
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u'limllN oMTlcmkcil nrih'H th( nnilnu nHntfMioKmtn nvtnl-i tliiir 

prx'sciUT 


UROORAPHT 


Of tin \-nniniN dntn u\ndfthh for nm\iii^ nt ji dmpnr'i'^ «if l«“'ii)n5 
ni tin* nnnnrv tmt tlwM ohtnimil li\ iintj^nidiv nn JinM Mthinldi 
In fnct xMtlnmt tin ti*«< of nn>).ni|>)i\ n <tnnitht« dmjnioxm m mini\ 
>■« nnjKH iMc I n»pm|di\ inoniutr l^ upiidl\ \nhjnl>li m the 
difTin-ntml dinpno-i of Ic^lnn of tin upiK r ixirtion of tin jdHloincn 
and ylfould In cniplo\r»l nnitmclx for tin ininny^i Mtliotiph tin tnn 
t\jK^nftln iinvcitlnn iminch tx<nton nnd n tnyjniult im>jrnij»h' 
Im\T indmjliwl nd\fl!itn^*i*^ tln\ fntpuntU nn of timipli nuntnn 
\nluc iuk! inn\ Ik ctnnlinml to ^hkI » Ih*! t 1 xi’n tor\ nrtfjmipln will 
1m. iiM^l ninn peiumlK in dilT«finti«I alKloinnuil dmpio i and prr- 
linnnar\ to snlcMtunut nnil<>frn-nl in\«*^tipition if iu'«‘^'<in lirtrtv 
Rmde umjrrupliv v.»ll 1 h mon fnquintK in punnif: ilitnilwl 

iiifnmiutnin n-panlinp in 1\ ic ami im t« ml dt fonnit\ ulin li the other 
nuthotl oftm fnils to pvc \’<nnMitinc it « iinlK i iH-'tloninki an 
ctcTctom \invpm«\ fin't anti tf m \mUration uii'Jiti fmlon. u ntn>- 
fnwli tmipmin nin U nunlc Hn ttin tif ndinnii'tnition of tin eon- 
tm''t sulMniMi uihl tin coni|mniti\« nlwiiet of |»nin nnd ''iilMtuu nt 
discomfort nil fu\^)r prxlmunnrN U'S of tin ixcntor. unrpmiu (k-cn 
‘‘innalh t(ni(Mimn IikuI nnd m\ tcniic n iction nin\ 1 m nnitt intli 
Unc of tin. innlin nsiuldiU «t pn-Miit hut ns n nili tlu tiTlnnenl 
difiicultu-s tilTir no htiohs oUjcrtion 

AhHitN to inttrpn’t tin uroprain i of nnir-t csHiitml to txnct 
diapnosis hRmi!iiint\ mth the oiitlnn <»f tin iionnid ]h1ms cnliccs 
awl wreter is utiid to < \w. t iiiti riiTctntioii Mtlumjdi prrws t hnnpw 
snl>Nr<iucnt to stasis nml lithiasiH n naliv mn 1m n*cnpnzcil cun h\ 
tlu ptrMiii with liimtcti cximhcikv it often rct[Uircs skill in nniRmpliic 
mtiriirctntinn to rccopnixc the Mipnificnricr of minor (hfonnitics 
Ulicn \ isnnliwition of tin ]kK m ami ureter is fmpnu ntan uropTiphic 
nitcriirctation e\Tn nitli indc expent nee max Ik e\tmncl\ ImxnnloiLs 
anti iisnalU shciuld not 1 m* rcluxl on Tlic x anmis tx |k*s of nhnoniinhtx 
"huh iniix 1m x tsiialiJuxl an tlueu ix*>ultinp fniin nmliMiMtion stasis 
infix-tion iKsijiliisin trminm and anoninlx * 
ronfnsiini in inten>ritntion max arise fnan errors in mdioj^niphu 
tcdnnque such as innd«inatc prepamtum of tlu jmtunt moxiincnt 
in the course of cxpcwnix. of the fflm insufficient flllniK or ox crduitcntion 
of the renal pclxis or ureter with the opaque nuxhiim nnd errors m 
rocntpcnopmphic teclnnc|uc Apparent fUlmp defixts m the j>chis or 
ureter max be cmiscxl hx lixqicriionstnlsia inndecpintc dLstintion of 
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Unilateral increase in the size of a kidney often results fiom neoplasm 
The enlargement caused by tumor frequently is confined to one poition 
of the kidney, which may be abnormally bioadened and irregular m 
outline '\^^len a tumor is of extrarenal origin, the independent lenal 
shadow often is Ausuahzed In some cases the renal shadow is dis- 
placed and defoimed by pressure from the extrarenal tiimoi It must 
be remembered that shadows which simulate those of the kidney may 
be present and can be a source of confusion 

Among othei loentgenogiaphic data which would be of value m the 
differential diagnosis of lesions of the urinaiy tract may be mentioned 
the following spondylolisthesis, or spina bifida occulta, which may 
occur as etiological factois in cases of atonic bladder, evidence of 
vertebral, osseous or pulmonary tuberculosis, which is often coincident 
with genito-urmary tubeiculosis, obliteration of the shadow of the 
psoas muscle oi scoliosis, which often is observed with permephiitic 
abscess, osteoporosis, Avhicli may occur with paratliATOid disease and 
recurring renal calculi, osseous or pulmonary metastasis secondaiy to 
carcinoma of the prostate, bladder or kidney , and elevation of the 
diaphragm, which frequentlv occurs AVith permephiitic abscess or with 
renal tumor 

Urinary Lithiasis. — It has been said that the i oentgenogram never 
lies, but if one were to believe everAi:hmg it savs, the clinician fre- 
quently Avould be led into eiror In other woids, every shadow appar- 
ently situated m the legion of the kidney, uretei or bladder does not 
necessaiily indicate that it has its oiigin m these tissues Given a 
shadow in the roentgenogram, the next step is its identification This 
usuallv is made best b^'' urography, either excretory or, if necessarj , by 
the retrograde method combined vnth cystoscopy 

The question frequently is raised ivhether a calculus which has been 
missed by the roentgen-rays may be present Although with improved 
roentgenogiaphic technique the percentage of failure m visualizing 
urinary calculi is rapidly diminishing, nevertheless stones of low- 
calcium content situated in any portion of the urinaiy tract are over- 
looked occasionally This probably occurs most frequently when 
small stones of recent formation are situated in the lower part of the 
ureter and when stones are m the bladder Urography occasionally 
will disclose the existence of stones of low-calcium content by making 
cAident filling defects or other deformity m the outline of the lenal 
pelvis Calcification of the tissues, such as occuis with tuberculosis 
of the genito-urmary tract, may be a source of confusion Such 
calcification may be localized in any ])ortion of the tract, but the kidney 
is the most frequent site In fact, evidence of calcification suggestive 
of tuberculosis vill be found m appioximately 20 per cent of fiat 
films made of patients who have renal tuberculosis It should be 
remembered that shadows suggestive of hthiasis, which are caused by 
calcification m renal neoplasms, may also appear in the region of the 
kidnev Shadows in the region of the bladder occasionally are seen 
in the presence of incrusted cystitis or ivlieii theie arc calcaieous in- 
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an\ otlicr <\’ni|)toin an fn“qnpntl\ found ill \nrioiH |)ortioti'< of thi 
pcnito-ijntuir\ tmrt Pin' lia\p Imtii ihIIihI “silent stones and arc 
U5iiall\ (uerletokeil unless the niutim nn ntp^nrepniin rr\iid'< tlieir 
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Of the \-an(ms data n\ailnl>lr feir nrmiiit, at n elmpiewi' e>f lesions 
m tlie urtirnn tnet thos eihtnuH-el !>\ uroRmphx an nust \aluahle 
In fact, witiumt tlio us* of ureepnephx a eiiinjilete ehapiusi-e in main 
Ctt*^ is imi>er' ihle I revpT»pU\ monmer ih etpmlK vnlunhh m the 
ehfTcmitial duipHHi of lesions eif the npia r jKirtuui of the nlHlomcn 
ai>el should Ik eniploxetl nuilineK fe»r tins piirjKtM Mthouph the two 
t\p(s of this pnKntliin nanielx etmtoex ami ntrojjnuh uropiipln 
ha\e indn'Klual adxaiiln^'is tliex fmiiuutK an of etunphiuentan 
x’alue and inn\ 1 h rtHuliuienl to pmhI e IfeTt I tentorx uropraphx xiill 
l»c iL<e“el nmn peniemlK in difTenaitiol alKlominal ehapiesis anel prr- 
liminan to Miiise<iueut umlopcid iinestiiratioii if ncces'enrx Uetro- 
praele umjnupln x\ill Ik iiseel mon fm|UentK in paininp iletailcel 
nifnnnatum n*piin!mj. iKlncniid unteml ehfomntx wlneh the other 
TUctheKl often fails to p\c a nmtme it u luilK is Ust to make an 
exmton uropram first ami if n iinlirntum is nu-siti faeton a ntrt>- 
pnide urojmim can U made llie ens e>f ndnnnisinition of the con 
tmst siilMance ami the comimmtne niMiice of iwini and suhn-quent 
discomfort all fax or iirrhminnrx use. of the exon te>n ureiprain Oocn 
sionnllx teniiKimrx local and Msteiim nniction max Ik* acute xxith 
U.SO of the media nxnilahlt at jm-s'iit hut as a rule the ti“ehiiicfll 
difficulties olTcr no se neius objection 
Ahihtx to inten^rtt the uropmm is of tsuirse. es<eiitml to exact 
eliapnosis hnnnlmntx nith the outline of the iionnul jahns oiliccs 
and ureter ls es.seiitial tei ewt uxteriirctatiem Mtlmuj..h pross elmnpcs 
sulisceiiieiit to htaais ami hthmsin iisunllx cun Ik riTopniresI extu bx 
the person mth himtexl exivneiici it often reepiins skill iii uropmpluc 
interpretation to rccopuw tlit pipuficniicc of minor defonmtics 
^^^lell \ muahiation of the peix is and ureter is frapnentarx uropnphic 
lutcqiretntion txen xxith xndt axpenenee max Ik. e\tre.melx harjinloua 
and usiiallx nheinld not be nlicel on llic xnnoiLs tx jks of ahnonnnlitv 
Nxhuh innx Ik Msunhrexl an Ibos nsultiiiK fnmi nudiKsition stasis 
infeetion neoplasm tniiima and nnoimilx * 

Confusion in mteqirctntioii iimx arise fnmi ernirs m nulieipraphie 
texdimque such os inadequate prcpamtiou of the ^latieut moxemeut 
in the course of exiK&urc of the film insufTiCTcnt filling or ox crelistcntion 
of tlie renal pelxns or ureter xxith the opn<{uc mtKlium and errora in 
roentgenograpbic teclmiquc Apparent filling defects m the pchna or 
ureter max be causetl bx hxqxrrpcrwtnlsis inadequate distention of 
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tlic pelvis, or blood clots, and the urogram should be repeated to 
exclude such errors In making the retrograde urogram, every pre- 
caution should be taken not to ovcrdistend the pelvis, and injection 
should be stopped as soon as the patient complains of the slightest dis- 
comfort Overdistention, with extravasation, may cause deformity 
which IS very suggestive of disease On the other hand, unless the 
])elvLs IS completely distended, appaicnt deformity may result which 
IS easily confused with abnormality Occasionally, wlien the pelvis 
IS incompletely visualized by the retrograde method, the excretoiy 
uiogram will outline it completely The levcrse is also tiue With 
excretory urography, a marked diffeience may be noted between the 
rapidity with which the i enal pelvis of one patient, and that of another, 
empties itself If the pelvis or ureter is spastic, the outline of either 
may be onlv partially visualized In case thcie is stasis m the renal 
pelvis, media injected m the course of retrograde urography may be 
retained and may become a source of irnbition and secondai y infection 
Although such irritation has been largely eliminated by the use of the 
newer media now employed, partieulaily any of tlic various organic 
iodides, yet occasionally it is observed if the media is retained foi a 
long time For this reason the excretoiy uiogram is pieferable foi 
use as a routine procedure m the presence of evident stasis As a 
matter of precaution it is advisable to permit the ureteral catheter to 
dram the pelvis thoroughly, and later to perfoim lavage of the pelvis 
with sterile fluids If, m spite of this precaution, clinical evidence of 
acute renal infection should develop, surgical inteiference should not 
be delayed 

Interpretation of the ureterogram may be difficult, particularly 
when visualization is incomplete, as frequently occurs with excretory 
urography One portion of the ureter may be better visualized in one 
film than in others of the series, and a better idea of the pelvic outline 
IS frequently obtained by combining the data available from the various 
films Inadequate visualization of the pelvis, calices and ureter, which 
often occurs with excretory urography, may be attributable to excessive 
peristalsis or technical factors Clear visualization of one renal pelvis 
and poor visualization of the other does not necessarily indicate a 
lesion of the latter A slight difference in the extent and intensity of 
visualization of the two normal pelves is often observed Marked 
delay or absence of visualization, howevei, usually indicates disease 
Delay in time of pelvic drainage indicates stasis from actual obstruc- 
tion Complete failure of visualization on one side in repeated films 
must be interpreted as indicative of icnal dysfunction It is important 
to determine whether tins dvsfunction is attributable to some tem- 
porarv lesion oi irritant, or vlutlier the lenal tissue is leally destroyed 
With failuic of visualization it is often advisable to corioboiate evident 
dvsfuiKtion bv me.ins of (^stosco])v and chiomof vstoscojiy, and 
possililv b\ me.iiis of a leliogi.ide i)\e1ogi,im 

Adequate piehminar\ jireji.iratioii should obviate tlie teclinK.d 
factor in jioor visuah/ation of the urinary tract Attention to piojiei 
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diminntinn nf iiitc^tiiml cniitint it~.tnrtion irf tlic iiilnUc (if fiMxl nnil 
nml fluid for (bcIm hours |irtT>ilin|; tlic t-oimimiticiii nndnppropnitto 
prr«urrmrr thcnipnn ot thrlonirpnrtsnr thr untirs inn\ rnlmun 

the detail of the urojmiin 

KTcrpt«»n lift'' l)Ctu of pn'^t value v.nrn appUw to 

children |>iirticidarie male infants, in craninmtion of nhoiii the dilTi 
cnlte of adcmintc e-e toscope is apparent Intmeinous injirtinn of 
the \ouni: child nine lie diffliailt and in some onse-s lim' ns]iniT pie 
hmiiian nm-'thesia Mthoiiuh the n-Miltiiic unipeiin is not nlrniis 



1 1 I — HHaloriJ Ii> Inm^i bru*i more mBhleP<1 o4j Irff 

soti^fncton Ikvausc of the p^^‘^cncc of mtestiiuil jfrw aiKl h'^K-rj^criatnl 
aw vTt iij most caves 'i')iiaIi7jition of iinnnn atnsw nmrkwl dcformitv 
or iiinlatcrnl (h'afunction is feasible 
Pyelectail*.— In tlic presence of p\elccta-'is the nlntivc decree of 
\ isualiiatiou of tl\t cahees ami mwl peUis \T\ncs v\hIc!\ In nioht 
caaea p\clec’tniw can be recopnirxxl In im*ai)S of excreton umc 
raphj (Tig 5C ) Exceptions to the rule however occur when the 
kjdnex fads to excrete sufficient iodine to nlIo\r of vnvunliiation of the 
pehis acKi when with minor decrees of pvcli'ctnsts the peristalsis la 
so raph\ that the full degree of dilatation of tlic or cohccs is not 
iTsualiaed If there is nn\ iloiibt ns to the prestnre of stasis m the 
renal pelnv such ns niav occur with minor degrees of p\*electnsis it 
IS fldiTsahle to make a rttrogmde urogram \vitli a delnv e<l film Since 

U V 1—6 
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injected media usually aie evacuated fioin the uoimal pehis within 
ten or filteeu minutes aftei the lucteial catheter has been AVithdiaAvn, 
il a film made twenty or thnty minutes after injection gives evidence 
of letention of media, inadequate leiial drainage is evident If such 
films are made with the patient m the erect and m the supine positions, 
evidence of postuial influence on position of the renal pelvis as well 
as on drainage mav be visualized Seiial films always should be made 
111 this manner m cases of renal dj'stopia 

Ureterectasis —To visualize dilatation of the ureter often is difficult 
because of excessu e peristalsis Even when precautions are taken to 



Fig 57 — Fillinp: defect from tumor of lower 
left ureter, -with pyclo-uroterectasis 


Fig 58 — Stone in left kidney multiple stones 
in loyer left ureter 


compress the lower part of the uieter and to have the patient in the 
erect position just prior to roentgeiiographic exposure, insualization 
of the ureter, particularly its low er half, may be difficult It may be 
impossible to distinguish tlie uretei ectasis caused bv obstruction from 
that of mflammator\ origin, and the contusion inai be incre<ised when 
lioth etiological factors .ne ]iiesc*nt (Fig '37) In general, it mav 
be said that the degree ot nrc'teicc tasis is gicsitei, and the outline of 
the inetei more legulai, vlitn obsti lution is the c*tiological factoi 
With marked uretei ei Lisis the letaincd iiiiiie mac dilute the jicelo- 
graphic medium so tliat the ureteral outline is indistinct Unilateral 
or bilateral ureterectasis, jiartuularh m the lower portion, mac be 





tmM h w in 


(17 


U\ fiUmg tl\p lilatUUT with tiiptliuiii nnd with 

theputieiitmthi 1 nndcli uhurj, i«Hitnni n!l<*w nip it t«* Ik n-piirpitatnl 
lip the iinttr \i imlisiitmu of tin iiitin imtrrn imIK is mi'Mitisfiu 
ton 111 tiir ixmtun unipnmi uiih*^s m mil t xix»sim's nn inndc lor 
tliH reason it is ofti n lUTi’^sim to n m inhh ibitn from m \ rml films iii 
ooUt to ohtnm nil idi*n of thi imtiTiil oiitlim I nti n*ptn>i.s of tnm 
sidi^mhli. ilppn*! is o\t rI<K>kr«l iinU*sK tin rt h lu tunl oh tmctioii 

or rrtrntmn of virim in tin imlvr nt tlw tinu of nHutnimpnipUn 
rxpifsiin V dinpno'is of unttml stnriiin n itnnhtioii whuh until 
\cn rmntli has Ihiu riTninlnl iis of common <Kiiimnct niiniot Ik* 
nmdi without dimonstmtiup imlcnTtnsis u 1 k>\i it niiH n nisii 
tnn with mmtiIIck! kmk-s in tin imtir Tin jil>s<niii of nn\ oMdrinr 
of urctmtta is in the un tt mpniin would i xt hnU Ixitli of tliiM lesions 

NephroUtWatii. Mthouph most of tin rocntpi iiopmplnr Imdows 
m theri'pionof the Vn\nl^ max 1 h nhutiAnllo thnr contour ihivnutir 
nml position \ot tin shadow of niml stoiii is fm|mntl\ ntsincnl niul 
nia\ 1 ) 0 cfl U' (xmfuM.'tl with slmilowsmii'ml h\ (xtmrtiml cnitification 
In most nis(s, nil iitificntioii H jKniihh h\ innuis of exm ton uropmiihx 
nltliouj.li (wtiisioimlK n<i‘htn»niil dntn pi\ui 1>\ (xstiwxipn rxnmnm 
tioii and ntnijmoli uniproph' max Ik luxx-ssnn (1 ip iS ) Tin 
pxdoprapliic dntn which will nmki po^ihU ditinmnntion of wlntlicr 
a shadow is mtmnnnl or cxtmminl nrr (1) flu dislnnci srpamtinp 
tlic shadow fnun the pthu oiitinir (i) tin ixtnt n'lntmiislnp of tin 
Mindow from tin. pcUu <mthm and (1) llu pnssinix of jHitholopnil 
dianpes m the pch n ontlim Iloonlpcnopnmi taken from the Intend 
nspoct nn ofttii of eoiisnh mhlc xnlm in tin dinpin»six of qm-stionnhlc 
liadovs 

^^^nn tin distniux iKtwwn n lindow in qm-siion ninl tin shadow 
of a cakx is inon than 4 cm tin fonmr shadow should lie rvpnnletl 
as liciiiR extmmml Hie <h*pixx of lUfomntx of the jielvic outline 
is not deiicinleiit on tin sm of n stom 1 mpientlx n (sim\inrnti\i Ix 
■rnialJ stone max Ik utxsimjiuiinsl hx (smsnUruhh defonmtx \pnin 
tliert max Ik hut httli defonmtx when the stom nhnost hlls the 
pelxis "NMien dilntatioii iHsnirs ses'oiidnrv to stoin ni the ktdiux the 
distention is most inarke<l m the cnheeK and the nnmedmti cause 
UsiialK is seesvudarx inflammation nitlur than olystnntion If the 
ililatation is prixitest m tin jkIxls tin stone usimllx is stssnularx to 
hidroiHpiirusis (XsnisioiuilK the dilatation cuiiiesl hx tin presence 
of stone max lx* eonfimsl to one or mon enhees lenxinp tin otlnr 
iwliees and the jkIx is coniimmtixelx normal 

Tin uropmm will not onlx identifx and loexihr^ the slwnlow in 
question but it wnll m addition xiaunlitc the cxii^tenee of c-oincidcnt 
^nal and urtteml defctnnitx Tlie excrctorx uropmm also will mdicnte 
tbc depm of iiii|»ainmnt of mini function on the afTccted aide and 
Jtn depree of fuiutiou on tin other hide Tn moht c^l^os of iicphro- 
ithi^is tin snrpnsin will nsjuiri no other <lntii thnn tliose funiishcsl 
ox tin exm-ton iinipnim Ifowexer further data mcludiiip t \stos- 
'^px usuallx will be vuressarx when xisnnhrntion is nlwent or inc-oin 
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injected media usually aie evacuated fiom the noimal pelvis within - 
ten 01 htteen minutes after the uieteral catheter has been withdiaAvn, 
if a film made twenty or thirty minutes after injection gives evidence 
of retention of media, inadequate renal drainage is evident If such 
films are made Avith the patient m the erect and m the supine positions, 
evidence of postural influence on position of the renal pelvis as well 
as on drainage mav be visualized Serial films always should be made 
m this manner m cases of renal dystopia 

Ureterectasis. — To visualize dilatation of the ureter often is difficult 
because of excessive peristalsis Even when precautions are taken to 




Fig 57 — Filltnc defect from tumor of lower 
left ureter, with pyelo-ureteroctasis 


Fig 58 — Stone in left kidney, multiple stones 
in lower left ureter 


compress the lower part of the ureter and to have the patient m the 
erect position j'ust prior to roentgenographic exposure, tisualization 
of the ureter, particularly its lo5\er half, mav be difficult It may be 
impossible to dLstmguisb the ureterectasis caused bv obstruction from 
that of mflammator\ origin, and the confusion ma5 be increased when 
lioth etiological factors are jiiesent (Fig 57) In geneial, it mav 
be said that the dejirec of ureterectasis is greatei, and the outline of 
the ureter moie legular, vhen obstiuction is the etiological factoi 
itli marked uieteiectasis the ret<iined mine ma5 dilute the p\elo- 
grajihic medium so that the ureteral outline is indistinct rnilateral 
or bilateral ureteiectasis, particularh in the lover portion, ma\ be 
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stmtttl in tlif outliiM. of the jivtlofiraiM Ti\( minor tl(fonmtK*3 m 
the Mwl jk'K'I'* aiul fahci*^ %\lncli umwIK result from ilinmic mml 
infeUiou an oftni inetnnpleteK MMializctl m the i^cnton un>pmni 
ami can then lit ■*hoMi on|\ m tht ntnijrnuU uroprani IIoai\ir 
ctmniamti\-e \-annt:on in \ minlizntion of the tmi kulm \ and cndincc 
of a modi rate depav of unilateral innN l>c <ugp*sti\ t of unilnti ml 
rvnnl di5ca5c Mlicn otliir <lnta nre of douhtful \alne 
Eetud Tubercolosli,— ^^lu*n the dwpio^H of nnid tulHrculo^L^ h 
uncertain from the dimeal ilatn n\*ailnhli the piilopram fritpiintU 
p\ed ea.il\ recopmrahli h'kIciici. of defonmtx and iHmnl'i of a jm^'I 
ti\*e dmpvosis. In the pre<cn<x <»f tiilMmiliKK ih« tliniipi'^ which 
max ))C detecteil jn tlic pxeli^rmm are ns follown npoti'* of cortical 
ucenmA dilatation of the peixn-i or of imhxidual calice^ ofditcmtion 
of one or more caliccs and finplc or multiple stnetuns of tin untir 
DHatatinn witli cxidcnei of stnctim of the UretiT max l>c regnnled 
as onlx pnsumptix’C rxideniv whereas cxidence of cortical nccrosn 
IS pathognomonic of renal iid>crcuhHH The first mdimt of eorticnl 
nccnxM occurs just lirx-ond the i lids of the calicos and is chametemed 
b\ irregular detacJied '•Imdows of mcihum Vs tin inflnminatorx 
process irtcniLs the necrotic fiortions Urome larpir and max cativ 
iirogulQr sliadows adjacent to tiu |k1xic outline or tliix max npi>oor 
ai iiregular shadows vattc ml in xninous |>ortions of tin C!>rtt x ■Vpam 
the regions of iiccrrb.is max apjicnr to communicate hx nnm»\r isthmus 
dircctlx wiUi the outline of Uic polxts Although tlic ixcrcton uro- 
gram max not doarix xtsualuc thiM? details it is iLsuallx of grmt 
aid m the diagnoMS of tuberculosis Tin following urogmplnc m 
dence of descase maj Ik? reganlcil ns siiggestixc of tulicrculf»Ls (1) 
Absence or markeil dclax in xisunlitnlion of the nffcclcil kidnex 
(2) pxdcctavis or nretcrectosis, with an irn'gular outline (3) failure 
of xisualiiation of one or more cnliccs with irrcgulantx of the pdxic 
outline (-1) definite necrosis on one sidi iuhI a normal pelxis ami ureti r 
on the otlicr It should be stnteil that normal Msualimtion on one 
or both sides does not cxdudc renal tuberculosis Altliougli cxcretorx 
urogmphx usuallx should lie emploxxsl ns a routine prcliminan 
measure it would not l>c adxxsnble to rclx entirdx on the eXTilcnce it 
offers except m those eases m which cxhtoscopx and untcml entheter- 
ixation would be difficult or inadxisable 

Eeuftl Neoplianx— Defonmtx xmializeil in the urogram m the 
presence of tumor of the kidnex is usuallx charactcnxcd ns follows 

(1) Elongation of one or more of the cnliccs usual!} xxith narrowing 

(2) encroachment on tlic |>chuc lumen xarxing from minor dcformitx 
to complete obhteration (3) sccondnrx pxclectosis (4) displacement 
or torsion of the renal pclxis and (5) dcformitj at the urcteropdxuc 
juncture 

I^bablx the earliest defonmtx of the pelx'is caused b\ renal tumor 
B elongation of one or more calices As the tumor enlarges toward 
thej^npl^ It stretches the affected cnliccs with it often to unusual 
length The resulting defonmtx of the pch ic outline m the px elogram 
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plete because of reflex irritation or obstruction to drainage, ivlieii tlie 
exact relation of the shadow of the stone to the outline of the pelvis 
or cahces is not apparent, and in the presence of marked pjmria or 
hematuria 

Renal Infection — Pyelectasis and ureterectasis of moderate degree 
may be caused by infection involving the renal pelvis and ureter 
(Fig 59 ) The extent of the dilatation depends on the severity and 
duration of the infection Evidence of an inflammatory process is 



Flo 55) — Functionloss left kidney, marked inflammatorj' dilatation of nghl renal 

Iiehns, caliccs and ureter 

demonstrated m the pvelogram b.A the following characteristics 
(1) Obliteration of the terminal irregularities of the minor cahces, so 
that they appear clubbed, (2) dilatation of the cahces of more marked 
degree than that of the true pelvis, and (3) irregularitv of outline of 
the pelvis and cahces A^flien the process m the pelvis results in 
marked destruction of tissue, irregular dilatation of the entire pelvis 
may result, such as occurs with pyonephrosis However, when the 
destructive process is not balanced by proliferation of tissue, a small, 
atrophic kidnev may result, and there is considerable contraction of 
the pelvic outline Urograph-s oflfers a means of recognizing pyelo- 
nephritis and the extent of the process, together vnth the functional 
capacity of the remaining renal tissue When the process has gone 
on to healing, a healed pvelonepliritic lesion frequently can be demon- 
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kulitt ' nn iKiniiiil tliMiw niii Ik t\i]ii<it'il Plii. tliniipcs 

sn thr nutliiK of tlu n^iinl pv\\i winch i!m\ iKinir with iK)I\<\'<ti( 
ki(hic\ nn 0 '^ follows (U Ifnwl ivtm nm of the ciihci*K 

witli iminilnr ' nlanr' nn nt in tin 1« niiiiiiil ixirtmti (J) inirtml nlilitcm 
tion of tli( or «>< n n*Milt of »\t»ii ion op iTnuprtS'^Km 

of the c\ I (1) etiinpri's ion h\ t\stH of out or iiitjn niltfcn cmHinp 
tlH-mtoa suincncirmliirorMmnirciilnroutlim (l)(!mnf:i m ixwition 
ainl axu of tin and ( >) inflaininnlon iliniiprs (•on'Ktpn nt to 

«<wn<!ar\ infection 

DtfornntN intheontlim of tin n'^nltin^ fnwn '*o-<nil!etl simpU 

e\At of tin. knliH\ H<[nite difTeniit fnmi tlint irntMintcretl in |)ol\c\Htic 
di<ea'Jc and n nnll\ ii dmrmt«nrnl li\ tin follinnnp (hnnp“< (1) 
\hl)n\natHni or tnnipn“'‘'icm of tin ndjncint ttihttN (2) tumjins.'^ion 
and flattcninp of tin ndja(T nt fMirtion of tin |k1\h niid (1) clinnpi 
m position and nxi'- of tin. ki«lin\ ns tin n*snlt of ilLApIniciiunt or of 
incn.ti''C<l wcipht m on< ixdt It ina\ Ik tlidniilt to di tinpiiish the 
|>el\ic (Uformitv fnmi tlmt cutMil h\ Tinal )nt)j)ln'»iii iioKcwMic 
<lL<casc nr prt-<suri frtan txfmriiml tumor \ iiomml p\cIopmni 
would not iHTessnrfl\ ttclinic tin pn^^tiun of a small c\st smet the 
c\ st nu^^ Iw sitimte<| so ns to ciuim littli or no ih fonnitv of the rt iml 
pclv-u 

Aaotoily — Ucnnl niH>nml\ h iisiinlU xisiinliruil 1)\ the iTonton 
umpmni altlioupli minor ditnOs of dtronnitv nini mrluict of 
arc snnutnin^ U-^t dctiioiiHtmtcil h\ tin ntmpmde p\(lopmni \s 
n rcMilt of widiNprend nmtim iinploMinnt of itentorA imipniplis 
tin. dinieal duipnosn of ninpiiital oinmiaK in tin iipinr jmrt of tin 
unnan tract luw lux^tmc tiiudi iiior fn-quent Jt ii ixismliU to 
ascertain not onh tin. prestoct of nnonuiK In means of p\clngmph\ 
hut oW» the existence of conmlieatiiiR patholopcnl conditions 

•VmonptlieanomnluH in tin upper part of the nniian tract that Tna\ 
\« dcmonslmted bs iiNclo-unUroKnipIn are duplication of the nnnl 
pcl\is and uirtir nnal fusion ami eitopie kidiH\ 

DupUcation of the Benal PelTia and tfroter — Duplication of tlic 
pelvis ma\ Ik: partial or complete bilntend or unilatcml and nia\ 
lan in deprec from alinormnl donpation of a w^dd\ separated cnlit 
to two distinct ami wndch scpamteil pdics (Up (iO ) Tlic outline 
of the upper pelns is iisualK small and luph-lnnp m comiMinson with 
tlve larger lower pdsis If a pel\w of one of the t\T>es pist dcscnhwl 
IS Msualocd the possHahts of a dnplicntcd pd\is must nlwais be 
considered (I ips 01 and 02 ) 

Duplication of the ureter mas Ik comjilitc or {uirtinl hHatcml or 
unilatcml Tlic two ureters when compIcUl> (luplicntcgl iisnalh are 
Been to cross twice Iwforc tins enter tlic hln<!der first a short distance 
Mow the uretcropchne juncture and npam n short distance nlwM the 
Tlie ureter which ertenda to the lateral and posterior mcatiw 
will be found to lead from the lower of the two renal pd \\3 whereas 
the i^ter whicli extends to the medial meatus lends from the upper 
Ttnal peliTs Tn the prc»en<*e of jmrtml tiuplication of tlie ureter the 
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has been designated as a “spidei-leg” deformity When tlie tuinoi is 
confined to either pole of the Icidnev, elongation may be confined to 
the adjacent calix The mimbei of cahces involved, as well as the 
extent of elongation, mcieases with the size of the tnmoi When 
multiple cahces aie affected, the larger portion of the kidney nsnally is 
involved This type of defoimity is most commonly observed m the 
presence of adenocarcinoma When the tumor originates m the pelvis 
of the kidrrev it either rvill occlude its lumen or cause pyelectasis The 
resulting deformity usually involves the pelvis more than the individual 
cahces, so that the elongation and obliteration of the calices which 
occur with cortical tumor are not, as a rule, observed P.'s electasis 
m the presence of, or with a history of, previous hematuria, should 
suggest the possibihtv of papillary epithelioma of the renal pelvis 
Among the raarrv sources of erior which rnav aiise m interpretation 
of the pjelogiam m cases of suspected renal tumor, the following mav 
be enumerated (1) Obstruction at tire ureteropclvic juncture with 
inability to distend the pelvis of the kidnev and meter sufficientlY, 
(2) dilution of the injected fluid iMth urine retained m the pehis, (3) 
obscuring of the pehnc outline bv over h mg tumors, (4) the presence 
of deformity too slight to be recognized , and (5) incomplete visualiza- 
tion in the excretory urogram Occasionally a clot of blood nr the 
pel'sns or upper part of the ureter may cause a filling defect which 
closely resembles pelvic deformity caused by tumor and which fre- 
quentlv has been mistaken for such deformity An extensne clot 
maj, almost obliterate the pelvic lumen, causing iriegular streaks m 
the pjv elogram, attributable to the opaque medium settling adjacent 
to the walls or in crevices within the clot In doubtful cases it is well 
to repeat the pvelogram several davs after the hematuria has ceased 
Pyelogiaphy is of considerable value in determining the cause of 
renal hematuria In the differential diagnosis of obscuie renal neo- 
plasm, on the one hand, and of chronic renal mfeetion with hematuria 
or the so-called essential hematuria, on the other, pyelogiaphv may be 
the only method available Demonstration of a normal pelvis would, 
m most cases, exclude renal neoplasm Urography is particularly 
useful m the identification of abdominal tumors when the previous 
historv of hematuria has been indefinite or uncertain and when exam- 
ination of the urine is negative or demonstrates only a few abnormal 
elements A recent review of the urographic evidence available in a 
senes of cases of neoplasm disclosed that the excretory urogram sufficed 
to make the diagnosis nr 80 per cent However, when the details of 
the minor calices are not clearly visualized, a retrograde urogiam alv avs 
should be made if the possibility of neoplasm is considered 

Renal Cysts —Since poh cystic disease is piobably the result of 
congenital renal defect, abnormality of the renal pelvis is alwavs 
bilateral Occasionallv the deformity m one kidney is verv slight 
.Old is not easih lecognized in the excretory urogiam Wlreir the 
n.itiire of the deformitv is doubtful, it is advisable to make a retro- 
grade pvelogram of both kidne\s, and if the pelvis and cahces of one 
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ki(lnc\ nrv iioniinl mu In « Hu. diiuiK**^ 

m thr mithm of th« nm\ \xKi ^vlml^ tnnv iMtiir uith 
kulnr\ nn n fnlK.xr (l)HnNiil im-jnilnr i of tlio mlici'H 

with im’pilnr i nlarp'iiH iit ui th< jxirtioii (J) |mrtiiil nhlitcm 

tion of tlu jhIm’* or inlicm nx a n*>iilt of or <t>inpri.'^'<ioii 

oftlH ( 1) roinpn'^ mu U\ of oiu or tnnn mliii's musnip 

them to mm n nn-alur orMtauitt'alnroitthm (1) chimp, in jwHition 
and nxiH of tlu ptKc. nml ( i) mnnmtunton dmiiccH j-oti’Hxim lit to 
vcoixlnn mfcctioii 

IXfonnitv in thi oiitlim of tin |n1\i«. fi-HiiUm^ fnnii •^M-ulltd sunpli 
c\ vt of the ki(!nc\ n (putt (lilh n lit fnmi that rmnnintmt! in jxilv o •'tie 
ood \i \uv\l\ i dmnvctinTAil Un tin folhvWiiii^ thaiip*s (1) 
\hhrt\uitmti iir <-oinprc^ mn of tlir oiljnciiit cnlic»*H (J) ronipn-^^inii 
and fUittcninf: of tin udjnit iit |x»rlion of t)n pclvn nixl (1) clmiip 
in pfHitmn ami n\i of the kidinv as tin riNiilt of di<plnitimnt or of 
iiKTmHil wiiglit in oiii |xih It max In difTliiilt to distiiigni'^li the 
dcfonmtv from tliat cim-Axl 1»\ rxiial luxiplnxm ^KvKt^^tic 
di'<TiV' or pn>Min from t^tnmiuil tumor \ iioniml p\clopnim 
would not nccc^'Jinlv (\chnh th< pri'MiKi of n ‘•mall (v^t huici the 
ina\ Ik Mtuntinl '>^1 ns to cnii'<* little or no di fomntv of the mml 
pcl\b 

lacmily — lUiuvl tvmmuvK is « imlK Msnnhml h\ tin ixeretors 
uropTini althonph iniiiop d» tails of dcfonmtx nnd i\id(iict. of stasw 
arc *>onirtinies IkM demon tmtcsl h\ tin ntroprmh p\d(vnim \.s 
a nsiilt of midiHprcud nnitiin implox-nniit of 1 Ten ton uropupln 
thi elinical dinfom^is of (smpnitnl nimimiK m tlie iipp^r i>art of tlir 
uniian tnnt Ims iKisnm imuh mon fnspicut It u innsihl^ to 
ascertain not onl\ the pn^iits of anoiiiah l)\ meani of p\eIo{rmi)h\ 
hut also tlio ixhtence of coinplicntinp imtlmlopicnl comlitKiii-s 

\mnnj, tlit anoninlic"s m the upjicr part of the urman tract that ma\ 
l)C demon.stratc*d l)\ p\elo-unt«rnpnipli' are dujiheatinn of the nnn! 
pdvis and \in ter n oul fusion ontl wtiipu knlm^s 

DupUeation of the Renal Pelris and tJreter — l>u])hcatioii of the 
pcl\^s ma\ Ik* jvirtinl or ctmiplcte, Inlnleml or unilateral and mn\ 
^«n m deprec from almormal elonpition of a widil^ «eparate<l colix 
to two distinct and indil\ stpnratisl |Kd\es (Hr (iO ) Tlie outline 
of the upper peUas is uauallv amall niul hiph Uanp m comjmnsou witlv 
the larpcr hmxr pclsns. If a pcl\is of one of the t\']K*s just desenbod 
13 Msualmsl the ixyisihilits of a duplicattsl pehis must nl\\n^B lie 
considered (Vips 01 nnd 02 ) 

DuplicnthDii of the ureter inns Ik. complete or jiartinl bilntcral or 
unflatom! 'll ic two ureters alien coinplcttlj duplicatt^l usualK are 
seen to cross twice Ixforc thc\ enter the bladder, first a sliort distance 
bdow the uretcropdMC jimcturc mid again a short dtstnncc nlioic tiio 
bladder The ureter which extends to tlie lateral nnd iiostcnor meatus 
will be fourKl to lend from the lower of the two renal pches whereas 
the ureter whicli extends to the medial meatus leads from the upper 
renal pelvis In the presence of jiartial duplication of the ureter tiie 
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has been designated as <i “spidei-leg” defoimity When tlie tuinoi is 
confined to either pole of the kidney, elongation may be confined to 
the ad 3 acent cahx The nnrabei of cahces involved, as well as the 
extent of elongation, mci eases with the size of the tiimoi When 
multiple cahces aie affected, the laigei ])ortion of the kidiiej usually is 
involved This type of deformity is most commonly obseived in the 
presence of adenocarcinoma When the tumor oiiginates m the pelvis 
of the kidney it either will occlude its lumen or cause pyelectasis The 
lesultmg deformitv usually involves the pelvis more than the individual 
cahces, so that the elongation and obliteration of the cahces Avhich 
occur with cortical tumor are not, as a rule, obseived Pvelectasis 
m the presence of, or with a history of, previous hematiuia, should 
suggest the possibihtv of papillaiy epithelioma of the renal pelvis 
Among the manv sources of erroi which may aiise m interpretation 
of the pj elogram in cases of suspected renal tumor, the following mav 
be enumeiated (1) Obstiuction at the uieteropelvic juncture with 
inability to distend the pelvis of the kidney and iiietei sufficiently, 
(2) dilution of the injected fluid with urine retained in the pelvis, (3) 
obscuring of the pehnc outline by overlying tumors, (4) the piesence 
of deformity too slight to be recognized, and (5) incomplete visualiza- 
tion in the excretory uiogram Occasionally a clot of blood m the 
pelvis 01 upper part of the ureter may cause a filling defect which 
closelv resembles pelvic deformity caused by tumor and Avhich fre- 
quentlv has been mistaken for such deformity An extensive clot 
mav almost obliterate the pelvic lumen, causing iiregulai stieaks m 
the pyelogram, attributable to the opaque medium settling adjacent 
to the walls or in crevices within the clot In doubtful cases it is well 
to repeat the pyelogram seveial days after the hematuiia has ceased 
Pvelography is of considerable value m determining the cause of 
renal hematuiia In the difterential diagnosis of obscuie renal neo- 
plasm, on the one hand, and of chronic renal infection with hematuria 
or the so-called essential hematuria, on the other, pyelogiaphv niay be 
the only method available Demonstration of a normal pelvis would, 
in most cases, exclude renal neoplasm Urography is particularly 
useful m the identification of abdominal tumors when the previous 
history of hematuria has been indefinite or uncertain and when exam- 
ination of the urine is negative or demonstrates only a few abnormal 
elements A recent review of the urogiaphic evidence available in a 
senes of cases of neoplasm disclosed that the excretory urogram sufficed 
to make the diagnosis in 80 per cent However, when the details of 
the minor cahces are not clearly ^ isuahzed, a retrograde urogram ahva^ s 
should be made if the possibility of neoplasm is considered 

Renal Cysts —Since polycystic disease is probably the result of 
congenital renal defect, abnormality of the renal pelvis is alwavs 
bilateral Occasionally the deformitv m one kidnev is \ei\ slight 
and IS not easih lecogmzed in tlie excretory urogram ^^hen the 
nature of the deformitv is doubtful, it is advisable to make a retio- 
giade p^ elogram of both kidne\s, and if the pelvis and cahces of one 
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tw(» uittcTs nin\ nnitt at nn\ Ic^cI !»clow tlu hilmii nhhnu},li tlu\ 
join nuM fn-quontlv in tbr louir thml tlip unit r 

ilic t\i tdut (if •'tnsH or iiifiTtioii in iitlitr of tin. tiupli 

catc(l ]H-l\psor iintors nm\ In o\orI«K»k«lon nHiitpi'iiopnipliicor ■'to- 
scopic ixannnation unlc^^ the pn^nct (»f duplication is n*copu 2 ctl 
Eentl Fusion-— Mthouch nnnl fiLsioii nia\ lie ^ufTpi'^tetl l)\ tin 
contour and i)osition of tin kidiiexs in tin flat film m\crtli(levs inon 
neenmte data an ohtnmed h\ means of ^mlp^\ldn In most nt 
least one of tin two IkKcs vnll In Mtiintwl citliir to tlu \(r1tl»nd 
cnlunm or o\erl'inp it to a \anal»h dejn^e Not infretiuintlv Ifotli 
jnhw an. Min to In. HMnnietni-nlK sitiiatii! near tin \i rtthrul tulunin 
V Nidince of incomplctt nitation as shown h\ the nntlmn and anterior 
axis of the eahoes in Iwitli peKea will call attention to the nature of 
tin* IcMum (Fir (vl ) flic ureter instead of leodinp from the lateral 
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portion of the ^kImi will onse from the nntenor or imilmn nnt,U 
Often a bliRht diftree of p\tlcctnsiH nctiimpanies nnnl fusion hut 
there mn\ lie nootlnrcNidenccofstaawnnd there mn\ Ik nosimptoms 
Eenal torsion or mcomjiletc rotation nm\ sometimes sinmlntc the pelnc 
dcformit\ ohstned with renal fusion Vsarule howcicr nnal torsion 
is luulateml and the relation of the afTectcil pchis to the other one 
will exclude the possihilit\ of fusion 
Ectopic or PcItIc KIdnej — -TIk cctopic kidnej usunllj is fixeil m 
the l>on\ pehns or at a shphtli highir Icitl and is iisuolK rccognitcil 
bi its position and b\ the bitarre apjienmnce of the pcKns and caliccs. 
As a result of incomplete rotation mnn\ of the cflliccs extend m an 
antenor and median direction and a slight degree of pjclectasis is 
present The outlme of the iielns is frequently obscured 
by the outlme of the \crtcbrtE and max be easil\ ONcrlookcd As a 
rule, the distance between the pelvis of on cctopic kidney and the pelins 
of a normally situated kidnev will prervent confusing of the condition 
with that of renal fusion 



Fig G1 —Upper of duplicated pehes 


Fio G2 — Duplication on right of interest is 
the distance separating the two pelves 
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in tin jinMiui of a tniiinr m tin lilmMtr taniiiM of pnifiix luinor 
rlm^n intiiltrmat of tla jiatimt to m tnnm ntntinn \ contmr 
fH»J) oril(fonnit\ In Midi c i a i v*'tncTiiiii itiiiv n \ ml tho i \t( ill 
bihI itii ition nf lla iintpln in nial Mm\ nal ni <li niiininj, tla pnijH r 
tmitninit Fla oiitliia itf n hlndili r wliah itiiilnin a iH^ipln'^m h 
dmmcttnnnl ii\ an im-^^ailnr fillmj, nt tla Mti nf tla tumor 

Tlic rxtiiit nial ’'itiintion of tla niliii^ ii iialK will nir\ with 

the tliteknc^-i nial M/t of tla tumor nIthoiif,!i iKni‘«JotmlK tla tumor 
H mon. ixtdi i\( tlmii tla ihfomiit\ vmuhl iiaiimti It diouhl Ik 
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nototl that iii some ciwm of hcniorrlinpi I)loo<l clots m the hlntidi r innj 
pnKliiet fillinp ilrfecta m the c\«topmin which n1n^ simulate the 
dcfonnit\ caused l)\ tumor Tlic wte oml extent of ttiinors winch 
in\‘ol\*c the spliinctcr mn\ Ik* difficult to eh tenmne l)\ means of c^stos- 
cop\ and then can l>o more ncciimteh ascertamtsi h\ cN'btogra])!!} 
(rtneralh wlirii the filhiix defect ls cxtcnsi\c and m^ol^es most of the 
outline of tlic bladder the condition nxa\ Ik. rcpartlcsl ns uiopcmhlc 
IIowc\cr a larpc pcduneulntctl tumor particidoriN of the licnipn t\'pc 
mac cause an immciLso filling defect and p\'c a false impression that the 
tumor H inoperable 

Prolongetl inflninmntioii of the bladder audi as that which occurs 
Reeondaiw to p\doiicphntis or renal tnlicrrulosis usuaU\ causes 
marhwl \esicnl dcformit\ The resulting outline m the c^■Btopmm 
appears small contracted and irregular A Bimdnr dcfonmt\ can lie 
seen m a crestogmm made of a bladder whidi is bemg contmuoiisK 
drameil bv an iiKlwelhng catheter 
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Cystography — llocntgenogifipluc \isiialization ol the hladdei )o]lo^\- 
ing distention with opaque media oi AVith air, a division of urography, 
IS knovn as “evstograplu ” It has lieen found to bo of considerable 
value as an <ud to c^stos(o]n in asecitaining data which cannot be 
acquired bv e^ stoseopy alone and when the condition of the patient 
or difficulties of instrumentation preclude cvstoscopy It is of particu- 
lar value m the study oi vesical tumor, diverticulum, the contour of 
the bladder, evidence of deformit> irom extravesical pressure and 
ureteral reflux or regurgitation Since the development of trans- 
urethral resection of the prostate, it has been used to determine the 
t^Tie and extent of obstruction at the vesical neck The medium of 
choice at present is a 10 or 15 per cent solution of anv of the organic 
forms of iodide now available The technique of making serial cysto- 
grams at difleient angles after distending the bladder with opaque 
media, and again when the bladder has been emptied by catheterization 
IS still the most &atlsfactor^ one 

The outline of the normal bladder varies considerably m shape and 
size It may be circular, oblong, pjramidal or pear-shaped, and 
\aries m diameter from 8 cm to considerably more A smooth, 
regular outline is indicative of a normal bladder Irregularity caused 
b^ trabeculation or cellules is readily recognized m the outline of the 
bladder The base usually appears just above the sjnnphysis pubis 
In infants the bladder is proportionately larger and appears higher in 
the pelvis 

Probabh m recognition of no lesion of the bladder are cystographic 
data so important as in recognition of diverticulum (Fig 64 ) 
Although diverticula maA be diagnosed by cystoscopic examination, 
thev are easily overlooked m examination of an infected or deformed 
bladder Furthermore, the exact size of the diverticulum, and its 
relation to the ureter, ma\ also be ascertained by this means Cystog- 
raphy also affords a means of determining the degree to which a 
diverticulum drains when the bladder is emptied Localization of 
stone or neoplasm in a diverticulum is also possible by this method 
It should be remembeied that sacculation or bulging of the wall of an 
atonic bladder may cause irregularity in the vesical outline which is 
very suggestive of diverticulum 

The emplo;\Tnent of stography before operation m many cases of 
prostatic h\qiertroph} is preferable to routine cystoscopy It fre- 
quenth will visualize deformity, knowledge of which may be of con- 
siderable value in subsequent treatment The degree and t>q)e of 
deformitv at the vesical neck, caused by prostatic hyperplasia, varies 
videh A variable degree of ele\ation of the base of the bladder is 
usualh seen in the presence of marked commissural or intravesical 
prostatic hyperplasia The degree of elevation, however, is not 
necessarily commensurable with the size of the prostate Regurgita- 
tion of the opaque medium into one or both ureters, to a y^anable 
distance, is also frequently y isuahzed 

It mav be impossible to make a satisfactory cystoscopic examination 





Urethrocyitogrtphjr — ‘^incc l(^ion< iiuoUinp tlir ))o><tpn<)r uirtlim 
prr«tatc niMl ncrk un often iiitimotth ft^vxnntctl tlio roinhmc^l 

mct)io<l (if niTtlirr>c\ stnprnph\ mn\ nITnn! n inmns of tin 

nature of tlic lesion (Fip C.» ) Tlie im tlio<l lm‘i its linutntions ns n 
(lujpioslic proocilure nnd shouki Ik* considered onl\ ns n piwedun tlmt 
rs suppl('nientnr\ to r\ sto*un tlin>'<T>pic ixnnnnntion I ritlinx^stop 
mph\ Ls partirulnri\ npplicnl»l« 1o tin dimonstnition of stnctnn of 



rjti. Ao — C j»( >-urr(hn>icrain «ontr*rtcd litaddn^ wi(b rbronj | iTl<rfK'| briti 

■n I ureSprilU. MnUlplr <li>-rr(i<sil* lo nit'lhm. »Ith Inmnttt»etirr 

the uretlim di\ crticuhnn nnd fistula of the urcthm nnd relnxisl intt r- 
nal sphuKrtcr Hie nictliod 1ms iKtsinic particailnrlx widch used ns a 
means of pro\ndinR n pnipluc btiidv of tlic rcsidts of pmstatic re<ection 
^Vhfle funcrtioiml results nttest to the final \-nlue of tlie ojiemtion, nc\ cr- 
thelias an outline of tlie xesicjJ nock iun\ pi\c e\^dcll(x of insuffictcnt 
remoxnl of jirostatic tussuc or of fillinp defects whidi inn\ nurmiit 
further correction 
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Pre&suie on the bladder from .idjaceut strueturcs, with resulting 
deformity, may be demonstrated m the eystogram Cystography 
may also be of some aid occasionally in lecognition of extravesical 
lesions Tumors of the uteiine cervix may cause elevation of the base 
of the bladdei, similai to that observed with prostatic hypertrophy 
As the result of pressure from tumor of the body of the uterus, there 
may be a distinct filling defect m the outline of the dome of the bladder, 
similar to that produced by vesical neoplasm As a rule, however, 
the filling defect m the presence of neoplasm is very much more irregu- 
lar Tumors which arise from the prostate or seminal vesicles may 
cause rather marked displacement and deformity of the outline of the 
bladder Similar displacement may result from perivesical abscess, 
the deformity simulates, but, as a rule, is not so irregular as that which 
occurs with neoplasm of the bladder In examination of huge inguinal 
hernias, if the examiner is uncertain of the scrotal content, a cysto- 
gram may be of value m excluding or demonstrating hernia of the 
bladder 

In normal persons the mechanism of the ureterovesical juncture is 
so regulated that the content of the bladder does not flow back into 
the ureter. However, this often occurs with ascending infections of 
the ureter from chronic cystitis and retention, and when it does occur, 
regurgitation can be demonstrated by means of cystourography The 
term “regurgitation” has been used to denote the passage of the con- 
tent of the bladder into the ureter or kidney under normal conditions 
The term “reflux” describes the passage of medium from the bladder 
into the ureter as a result of either loss of tone of the musculature 
of the bladder and ureter, obstruction at the neck of the bladder, or 
disease of the spinal cord However, the two terms are used rather 
interchangeably 

Disease or injury of the spinal cord frequently causes rather typical 
deformity in the outline of the bladder and the vesical neck, the con- 
dition IS known as “ cord bladder” or “neurogenous bladder ” Cystog- 
raphy IS often of aid in making the diagnosis The followmg changes 
in the cjstogram, incident to cord bladder, may be noted a large, 
comparatively even outline, relaxation of the internal sphincter as 
indicated by regurgitation from the bladder of medium into the 
posterior urethra, and frequently ureteral regurgitation 

Excretory cystography is frequently of value and the outline of the 
bladder always should be noted m the course of routine excretory 
urography It has often demonstrated the presence of vesical neo- 
plasm, diverticulum or other deformity which might otherwise be 
overlooked Occasionally, when there is complete absence of visualiza- 
tion of the upper part of the urinary tract, the presence of the excreted 
medium m the bladder may be the only evidence of adequate renal 
function Excretory urography also affords a means of estimating 
the amount of urmary retention when it is not feasible or desirable to 
carry out catheterization or other retrograde studies 
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2 Locttiott,— I ritliml dmiim is locntiKl titlur ut tin 
(rimnm of tin ini*ntn ) or iiwirc m tlu inti nor of tlu iir( tliml 

t-nim! (cnclcMinthml dinnort) 

\ o} Tin M> vTi H — ( IiniK n of tlu ^unttlsnm^ inakt 

it njipcaraiKt in tlit fc)Uinnnp ■t\n^ -> 

1 Hound (ImiRTt otn]mui“< ull of llii fret lAtitiiiitv of tlu (iimd 
Tim fonn pri'^ints it*clf mukr tin nsfut t of n ■'tiinll n^^M-olon'd c itxlc 
lipinuiinp in the ineatUH mid Iramip tlu iiri tlim proje< tinp Iikt » lu'nk 
on the Hurfftct of tlu plnnn 

2 Ixft or npht lunniatend cliniuTt <ktiij)Un the corre^iHuidinp hp 
of the ineotiH it npjK'nrs undtr tlu fonn of u pmjw tinp niKlnle whuh 
pro\ okoi a defommtion of tlu inmtiH li\ n tmction of the conT>i>ond 
inphporMdi on\\hirhtlu dmntn h |{K*nted 

T Supenor or inferior (‘oiiiini iiml < Imnorc oet urs in tlu fonn of n 
cTTNCtnt the ronur< of ^\hieh dcM-^nd or a-^ rid inon or on i itlur 
of the two li|H of the nientm or on luitli 

Tlie^ thm t\iK*^ of (haiierc dtiniip tlu roiifM of tluir cvohitioii 
nm\ lo^ tlu pninitiNi < lmmctm''tu ■< whieh rlifTin ntinti tluni from 
each otlicr imrtmdarlv wlun plmpcHhim h n eompluiition 

— Sviihilitu chonen of tlu inentm nm^ Ik tith(Tcro<iM 
or ulecrati'c Indiimtum ih nmrkoil and ofttn thfTn«^ temnni nnpli- 
bonnp structurov 

\N hen the chancre 13 MtufltiKl ixo(tl\ on tlu imntns nhithcror not 
it extend^ into the canal the orifiet ik <^uoll(n rhforimtl retl niid 
papinp hlccilinp on prr^'<ure mu! olTcnnp to tlu toncli n dmriilN ri? 
cunivjrilied inrliimled area 

In wonun M-phihtu chonm of the ineatUH iiMinlh lm'< its mti at 
the mfenor angle of the onficc Snnioiustii* ntts a tni’c in which 
the chancre ]ininnnl\ locateil at tlu inentus sank into the nnthm 
up to the ^cs 1 cnl neck 

H h viK>-unmin-\i ( iumkj-— \M nIeendo-nrcthml clmncn is not 
connnon it ls far from uncoiiimon (kTurrinp in the fir«^ nn\n(ulnn' 
portion of the nrtthni asitdoennmin tinu's it h nnrtt*oRnire<l Oftin 
it IS so nenr tlu incntus tliot it can Ik* mkii h\ forcHih ’K'jmrnting the 
honlcrsof the un tliral onfiec Du ( nstel''olrM.r\cd oncsitiintcsl 2 1 ni 
behind the fossa nnncnilans I asoli'* cites one situuttxl cm from 
the meatus on the infcnor wall of tlu urethra 

F ndo-urcthral chancre occurs in the folhm mg w n\ s 

1 hroni a cliancre at the meatus extending l)\ continmt\ Tlic 
endo-urctliral chamre. of the antmor )>oTtum of tlu urethra i-s onh nn 
extension of the cliaiure of tlu iiK*iitus 

- Souutnnes m ])uticnts iifTIuted uitli gonoirlu'n tlu imusms 
rncmhmne m the fo^sa miMiiiIarLs Imssiimcs c rodcsl pnidiu inp a ;Kiint 
<d etitraiKS for tlu spm)elKic^ 

1 It IS iH>.MhU hilt luglih improlMdih thiit mfes tion mn\ take 
placx h\ the jiassagt of sounds into the mxthm ( uses of tins t\|H 
ba\e l>etn rq>ortcd Imt in tins du\ of nsi^isis and anti'Mjy^js s\uh nn 
accident is almost be\ond liclief 
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SYPHILIS OF THE GENITO-IJllINARY ORGANS 

Btl B C CORBU8, M D , F A C « 

SYPHIUS OF THE URETHRA 

The SpirochfEta pallida may invade the urethra in either the primary, 
secondary, or tertiary periods, and provoke lesions which on account 
of their site, form, and evolution may produce a variety of more or less 
obscure symptoms 

In 1897 appeared the first review of sjqihihs of the urethra, by 
Faitout,^ followed later (1898) by the thesis of Bellet,^ and still later 
(1905) by the general review of syphilis of the urethra, by Simionescu ’’ 
In 1908 the thesis of Rougier,"* on tertiary s^qiliihs of the urethra, fol- 
lowed by the general review of sj^phihs of the urethra, bj'’ Tanton,'"' 
added materially to our knowledge of these conditions 
Pnmary Sypl^s —1 Frequency —Fournier® reports that out of 414 
indurated chancres, 32 occurring at the meatus, 17 were deep and 
could easily have escaped notice In women urethral chancre is much 
more infrequent than m men According to Fournier,^ the order of 
frequency m women is as follovs entrance to the vagina, region of 
the clitoris, uterine neck, and urethra 
The fact that clinicians are still interested m reporting their unusual 
cases of sjqihihs of the urethra is indicated bv a review of the literature 
In 1929 Goum and Daoulas® reported the case of a woman with intra- 
urethral chancre, inoculation having been due to the introduction of a 
contaminated cannula by a physician In this case the Wassermann 
reaction was negative for a long time These authors state that they 
have found mtra-urethral chancre to be rare m women and difficult 
to diagnose Bortulucci,® m 1931, reported the case of a woman who 
had an indurated primary s'S'philoma at the beginning of the vaginal 
canal along the urethral-vaginal septum The diagnosis was arrived 
at through the presence of s.^^^hlhtlc fever with cutaneous macular 
svphiloderma A case of syphilitic reinfection m a man, aged nineteen 
vears, was reported by Sergiescou In 1921 the patient had been 
treated for s^q)hlhs and cured, the primary sjqihihs having been 
manifest on the dorsum of the ])enis In 1930 the patient contracted 
a new scqiluhtic infection and the chancre vas located on the urethral 
meatus Femberg,” m 1912, reported a case of chancie of the female 
meatus with total occlusion The chancie was mduiated and the si/e 
of a ])enn\, (o\ering the incMtal lips completeh The IVasseimann 
leaction was d-f, numerous spirochetes w^ere found Other cases of 
mtra-urethral chancre ha^e been reported b^ Trost,’- Zollsc ban,''’ 
Koesun,’^ Rodin,*’ Riba,*® La]nschew,*" and others 
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J Location-— 1 n thml dmiuri ih locnti*<l iitlur u( tlu iiu-Jitun 
(dmnm of tlu iiimtn ) or mon ilciplv in tlu intinor of tiu untlinil 
innnl (nulo-tintliml dmiuTc) 

\ ( n\N(Ui Oh Tiih Ml \TiH— < )mii(T( of tlu nuntns innx mnkt 
itH npiK-nmncn in tlic follow iiiR wn\s 

1 Houiu! clinncix (nil>mci*x nil of tlu fnt <'\trmnt\ of tlu innni 

riu fonn it'klf uiuliTtlu ii*'|H‘<( of n •'innll ro-HM'oloriil ( irrii 

Iiciiuiiiiif; Ml tlu nuntUH niul Icaniip tlu iintlim projitliiiR likt n bnik 
on the Mirfnct of tlu plnn^ 

2 Ix^ft or ripht lumilatirnl cliniuTt otxiipus the (urnNpntuliiip lip 

of the mcntu'< it opiutirs undtr tlu form of n tinp luxlnli wliuh 

pro\ okes a clcfnnnntion of tlu nientiiH 1»\ n tmrtuiii of the corre-^poiul 
mp hp or suU on w hu li the rlmiUTC is hunleil 

{ SuiHnor or infirior rommi^ timl ilinnirt oetiirs in tlu form of a 
ere-^nt the ct>nurs of v>hieh iles^tiul or asctml inorx. or on titlur 
of the two h|M of tlu inentin or t»n Imtii 

Tlic^ thnn. t\^>es of ehanen diirinp tlu conr^ of their t\nliition 
mn\ lov tlu pmiiitiM ohnnutensties wliuh difTin iitmte tliiiii frtmi 
each other jmrtKulnrlN wlienphnpciUnn is a nuniihnitum 

Si/mp/onu — '^v'])hilttu ilmnirtoftlu meatus nin\ lie titlur inwiM 
or ulomtiM Indiimtion h niarkoil niul ofUn ilifTiiH*^ tnwnn! iieiph 
luinnp structures. 

NMicii the chancre is situntoil ixnctU on tlie innitns wlutlur or not 
It rctciuU into tlio cnnnl tlu onfice ih swollen ih formed nsl and 
RBpmp lileodinp on ]ircs.sure and olTtnnp t(» tlu toiieli n slmnih iTr 
cumsenlicd iiHliimtcs! area 

In women s\plii)itu chant n of the meatus UMinlh 1ms ita siti at 
the inferior anple of tlu onfitT Simioncscu’ tites n cajH m wliieli 
the chancre ])nmnrih loenttsl at the mentns Rnnk into the iintlim 
up to tlic 1 csicnl netk 

I) h \no-nnTiiu\r ( ifwt ui_— IMnle ciulo-untliml tlmiicrt is not 
eoDunon it ls far fnmi uiusumiion (Xs umnp m the fifssn immiilaris 
portion of the urcthm ns it tloes mnin times it is unrtsx>pm7tsl Often 
It u BO near tlu mentus that it nin he v'cn l)\ forcihlv sopnmtinp tlu 
ImnlcrBof the nrctliml nriflt'u Du rnstel"ol>str\ etl one situnteil it m 
l>chind the fossa nn\uulnns, 1 nioh'* cites one situntisl ij tnii from 
the meatus on the mfenor wall of the urethra 

Frulo-urcthml chniKTc ot'oiirs in the followinp wa\ s 

1 From a chnntTo at tin incatiLs tvtendinp h\ continmt\ Tlie 
eodo-urctliml tliniun of the flntcnor jKirtion of tin nrotlim is oiiK nn 
exten-sion of tlic cliaiuTc of tlie incatus, 

2 ‘koinptinu'H in jmtients iiflliHtsl with poiiorrheu tlu mius)us 
inonihrano m the fcjhsji na\ it iilans iHsaiines < rtKhsl prtKliu mp a ]Mimt 
oftiitraiiet for tlu spiriKhit(*s, 

) It IS iHKsihh Init highls miprohnhU timt infettioii nun tnki 
place h\ tlie imssapt of somuls into tlie urethra ( uses of tins t\iH 
nn\c hcen rciKirtctl Imt in this tlM\ of nstiisis and antisomis sm li an 
accident la almost l>c\ond Whef 
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SYPHILIS OF THE GENITO-URINARY ORGANS 


Symptoms —The tliree principal symptoms are 

1 Pam 

2 Discharge 

3 Induration 

1 Pam — This is slight, always accompanies micturition, and occurs 
m the ma 3 ority of cases toward the end of urination, this is due to the 
expansion and contraction of the base of the lesion 

2 Discharge —This is the first symptom noticed by the patient 
and causes him to consult a physician In every case a discharge is 
the initial symptom It begins slowly after variable periods of incu- 
bation, m the beginning it is seldom accompanied by pain at the 
time of micturition, it is very watery at first, later slightly seropurulent, 
easily becoming blood-tinged, especially if the urethra is palpated 
roughly At times the discharge is thick and purulent, but this is 
always a sign of mixed infection 

3 Induration —This is perceptible only by palpating the glans 
from behind and m front, the chancre is situated m the substance of 
the urethra, followmg an anterior-posterior direction, and, as a conse- 
quence, IS lamellate m form Often m the fossa naviculans the indura- 
tion manifests itself as a cartilaginous mass of variable dimensions 

In women the endo-urethral chancre is situated in the anterior part 
of the canal In order to locate the mduration, the index finger of the 
left hand is introduced into the vagina in contact with the suburethral 
region, while the right index finger examines the meatus from before 
backward Sometimes this forms a veritable indurated cylinder, a 
pen-urethral muff, around the canal At other times it is limited to 
the inferior segment of the canal and to the lateral surfaces 

S\ phihtic chancre of the urethra is accompanied by indolent inguinal 
adenitis, the same as any other chancre situated on the penis, at times 
the dorsal Ivmphatic vessels appear as an indurated cord 

Diagnosis —Chancre of the meatus should not be difficult of diagnosis 
from the character of the induration, appearance, and, lastly and most 
important, from the microscopic examination of the secretion for 
Spirochaeta pallida 

In endo-urethral chancre, most patients present themselves on 
account of a discharge, this should be immediately examined for 
gonococci, as this is the most frequent condition that produces a 
“uretlrral running ” Failure to find any organism either of a specific 
or non-specific variety should arouse suspicion 

Chancre of the meatus may be confounded with simple chancroid 
of the meatus, on account of induration caused by the irritating effect 
of the urine, however, m chancroid there is more discharge and extreme 
pain, and the lesion may be covered by a membrane with a dirty, 
moth-eaten appearance 

Superficial erosions due to gonorrhea may simulate chancre of the 
meatus, or both maj exist together 

Herpetic eruptions are multiple, the borders are pol^cjlic, and, if 
recent (^eslcle stage), clear serum can be expressed from the lesion 
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Si’phDiticchoncrc <jf the meatiiHiiio\ lM*c«nfoijn<Ii‘<l with t pitliilioma 
of the plans here on error in diapno^n inipht lead to nnnece^'tnn 
operation The epithelioma ran\ \>c flc«>mpanictl h\ infiltration nnd 
aHcnopnth\ the ramr as a chancre 

In ■women the error nvn% l>c still more ca<iK made ti'^ tlie j>criplKr' 
of the meatus is tlie place of election of urethra! qiithdioma cancerous 
induration is more cttcndcil hut Ic^s hanl nnd lc<s rcsi tant than the 
s\ 7 )hihtic induration Tlic adcnopatlis is less tartls in tin neoplnsin 
and the neoplasm does not timl toward eicatnrntion 

IIowciTT m all ca~es a earifiil histors shouhnic nntctl topctherwilh 
a complete physical an<l can ful tnnT<wn>pi< exanimntion In exam 
minp for Spirochtrtn pallula there is tm licttcr nas of obtaining the 
material than hx capillan atlrai'tion as illii trate<I on page ITJ under 
Genital Ulcers- 

CompUcations- — Tlie cxohition of iin thrnl < lumen hlowtr tlian that 
of other sN-philitic chancres tins is owing in a measure to tlic constant 
passage of urme and secondarx infcttion with poor dramage 

Llcfratton --Often m the male nnd female s\^ihiliti< ilmncres of 
the meatus max form exten‘'i\*c ulcerations the ^slg^“^ Utsunc tinextn 
the htsc graxosh and a p<etidoinemhranc moi fonn pixing the ism 
dition os a whole a formwlahle appearance 

Phniprdfna — Occnsionalh inprattiec more c-'penalK in dispcnvarx 
work chancre of the meatus IS seen eonijdicotctl 1)1 plingwitna Tins 
condition occurring m cndoiirethral lesions is not '-o common \Micn 
occurring at the meatus it max form extensixr canties cxtimling 
deepK it max exen decapitate the glons penis or enlarge the meatus 
considcrahlx hxtensixe mutilation max later cause complete closure 
of the onficc calling for surgical interference 

Sfnctiirr —Chancre of the meatus or cndo-urcthrnl chancre max at 
times cause stricture Two xancties max orciir 

1 A diminution of the enlihcr due to the sx-philomntons neoplasm 

2 True cicatricial stenosis. 

The first x anetx occurs at the time of the spot ifie induration and is 
of little importance the stenosis disappears ■with the reabsorption of 
the mduration 

The second X am tx follows ulceratcil or phagcilenic chancTcn espe- 
nallx of the meatus and fossa naxiculans Fhese stnctun>< m accord 
once xnth the gcnirnl low of t'tcatncial stneturtM dcxtlop xnth great 
rapiilitx and offir great resistance to dilatation 

Becondary ByphllU,— Urethral Mocoo* SyphfUdM.—Nunieroua hrenrh 
authors recognize the iHjssihle existence of a specific secondarx iire- 
thntis. It IS charactenxed bx a more or less xivxms transparent 
shghtlj opalescent discharge rarelx creainx nr jiurulent THls is 
scarcelx percqitible during the dax hut is alwaxTj present in tlu 
mommg after the unne has been held all night Inflaramatorx sx-mp- 
toms are absent Microscopic examination xnthout the dark field 
condenser shows nothing characterwtic mucous and epithelial cells 
predominate. Ilowcxer the Spu-ochieta pallida mar be found if the 
u 0 1—6 
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Symptom-^ —The three principal sj'mptoms are; 

1. Pam 

2 Discharge 

3 Induration 

1. Pain — This is slight, always accompanies micturition, and occurs 
in the majority' of cases toward the end of urination; this is due to the 
expansion and contracd:ion of the base of the lesion 
2 Discharge . — This is the first symptom noticed by the patient 
and causes Hm to consult a physician In e^ ei^' case a discharge is 
the initial symptom. It begins slowly after variable periods of incu- 
bation; in the begmning it is seldom accompanied by pain at the 
time of micturition* it is very vat er\' at first, later shghth'seropurulent, 
easily becoming blood-tinged, especially if the urethra is palpateil 
roughly. At times the dcscharge is thick and purulent, but this is 
always a sign of mixed infection. 

3. Indvrahon — This is perceptible only by palpating the glans 
from behind and in front; the chancre is situated in the substance of 
the urethra following an anterior-posterior direi.tion, and, as a conse- 
quence is lamellate in form. Often in the fossa navicularis the indura- 
tion manifests itself as a cartilaginous mass of variable dimensions 
In women the endo-urethral chancre is situate^] in the anterior jiart 
of the canal In order to locate the induration, the index finger of the 
left hand Is introduced into the vagina in contact vith the suburethral 
region, while the right index finger examines the meatus from before 
backward. Sometimes this forms a veritable indurated cylinder, a 
peri-urethral muff around the canal. At other times it Ls limiteil to 
the inferior segment of the canal and to the lateral surfaces 

-'■'vphilitic < hancre of the urethra is ai companied by indolent inguinal 
adenitl-' the same a^ an;\ other chancre situateij on the penis; at times 
tin* dor-al Ivmphatic vessel, appear as an indurated cord 

Diagnosis —I hani re of the meatas should not be difficult of diagnosis 
from the charac*ter of the induration appearanre. and lastly and most 
important from the microscopic examination of the secretion for 
‘'pirocheta pallida 

In endo-urc^hral chancre, mos-t jiatients present themselves on 
a' count of a discharge: this should be immediately examined for 
gonococci, as this ls the most frequent condition that produces a 
“urethral running Failure to find any organism either of a s-per jhc 
or non-spec ific ’lariety -hcjulcl arouse ^uspieion. 

f "hancre of the ineatu^ may be confounded vith simple chancroicl 
of the meatus, on account cjf induration claused by the irritating effect 
cjf the urine: however in chancToid there Is more discharge and extreme 
pain and the lesion may be covered by a membrane with a dirty, 
moth-eaten appearance. 

‘supcjrficial erosions due to gcjnorrhea may simulate chancre of the 
meatus, or both may exist together 

Herpetic eruptions are multiple, the borders are polyc ^lic and if 
recent vesicle stage) clear serum can be exTiressec] from the lesion 
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proper apparatus is used Antisyphilitic treatment rapidly cleais up 
the condition 

It IS this secondary specific urethritis that is the means of contagion 
through the semen, which, during this period, in its passage through 
the urethra at the time of ejaculation, becomes saturated with the 
urethral discharge and the spirochetes that it contains, thus acting 
as a carrier of the infection 

An interesting case of Rochon is cited by Tanton,® the details of 
which are as follows A woman presented on the abdomen excoria- 
tions caused by her corset, the syphilitic husband, afraid of having 
syphilitic children, had the habit of ejaculating on the abdomen A 
gigantic chancre developed at the site of the excoriations The author 
concluded that urethral mucous syphihdes existed 

Pmi^'’ reported a case of secondary papulous mtra-urethral syphilis 
in 1931 

Tertiary S3rphilis. — In 1901, Fournier® reported 19 cases of tertiary 
sjqihihs of the urethra, Mauriac,^^ Gaucher Renault,^® and Rougie^ 
have observed and reported cases, in 1913 Dey and Kirby-Smith,^^ 
in this country, reported 2 interesting cases More recently, cases 
have been reported bj'’ Valverde,“ Bernhart,^® and Gibson and Wiley 

Tune of Appearance —Often they are late, making their appearance 
eight, ten, or even fifteen to twenty years after the primary symptoms 

Modes of Invasion —1 Primary —These lesions make their appear- 
ance by way of the canal 

2 Secondary —These lesions appear in the canal from an extension 
by continuity 

In the case of primary localization these lesions may appear under 
two forms 

(a) Primary ulceration 

(&) Syphilitic gumma 

The latter is the most common form and may be presented under 
two chmcal aspects 

1 Circumscribed infiltration 

2 Diffuse infiltration 

Circumscribed infiltration appears as a small gummatous tumor, 
often resembling a small tumor or core, forming a slightly rounded 
or hemispherical projecture 

In the diffuse infiltration the gumma grows on the surface, infil- 
trating the tissues to a variable extent, often appearing as a sheet-hke 
induration 

Both of these forms may contract the canal, causing symptoms of 
obstruction in the greater or less degree However, these forms often 
undergo softening and ulceration, thereby eliminating, for the time 
being, obstructive symptoms Hemorrhage following such a condition 
may be severe 

These gummata may break down and ulcerate in either one of two 
ways toward the urethral canal or on the undersurface If the 
<^umma breaks down on the surface which is in connection with the 
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tirctiiral innul >t ofttn funiis intcriml Wiml fistula \\lnrh ail aa 
n^r\iiirHuml collott unut ilunii^ the nit of miituntion I>ntir tlii^^ 
foci nmi be the ^tartuiK jmmU of uniiun infiltration oml ab-ce^d 

Sjmptom*,— Tirtian '.ipbihtic Icnioii:! of the untbra lia\c tbu fol- 
loumc cbaraelinati« 

1 In iilioiu insaMon nuioliiit often reinaiuinK for a lon^, tune 
unootiml 

L Slow eNolviliou It t» nwa-s arv for tbesa. le^voivi to attain com- 
iwrati\el\ large pro|>ortion'i Infon. the patient surgical mhicc. 

] The local niietion is giniral)\ in ignificant or aliM^nt lliere is 
no inguinal a<leno]iatb\ 



Fio CM,— Ertenttive icuiiim*lcKU (lr»lnjrtion of tb« rUiu prai« la\o4\laK lb* imlhn. 
Date of lirlman iafedlon ihr^'* >T»r* pteNioua^ WavwrrmaAa reactlou poMtUe 
Nexlmed trratroeot. One ^mpbe camio* Injeelloa o^co la May 1011 (\uibort 
CM ) 

In general tliesc lesions do not pn^s the bolamtic region for uliich 
thc\ M^ni to htt\e a speetalU market! predilection 
Cyiindrold Syphiloma of th« Ureth^— C\Unilroi(l Mphiloraa is a 
gummatous infiltration which is regular and c>limlnc It occurs in 
a segment of the canal and ma\ lead to stneture. It occurs under 
two forms 

(a) bclcfutic 

(b) Sclerogunimatous. 

The sclerotic form 15 rare sc\ere and resistant to treatment 
Ihe se-lerogunimatoua fonn is benign and Mckls rapMUj to specific 
treatment the gummata iltsappear the islands alone persisting This 
condition ma\ emt at the same time as other gummatous lesions of 
the canal from which it seems onl\ a prolongation 
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propel apparatus is used Antisyphilitic treatment rapidly clears up 
the condition 

It IS tins secondary specific urethritis that is the means of contagion 
tlirough the semen, svlnch, during this period, in its passage through 
the urethra at the time of ejaculation, becomes saturated with the 
urethral discharge and the spirochetes that it contains, thus acting 
as a carriei of the infection 

An interesting case of Rochon is cited by Tanton,® the details of 
which aie as follows A woman presented on the abdomen excoria- 
tions caused by her corset, the syphilitic husband, afraid of having 
syphilitic children, had the habit of ejaculating on the abdomen A 
gigantic chancre developed at the site of the excoriations The author 
concluded that urethral mucous sjqjhihdes existed 

Pmi2“ reported a case of secondary papulous intra-urethral syphihs 
in 1931 

Tertiary Ssrphilis.— In 1901, Fournier® reported 19 cases of tertiary 
syphilis of the urethra, Mauriac,-' Gaucher ,-’2 Ilenault,^® and Rougier* 
have observed and reported cases, in 1913 Dey and Kirby-Smith,-^ 
in this country, reported 2 mterestmg cases More recently, cases 
have been reported by Valverde,^ Bernhart,^® and Gibson and Wiley 

Tune of Appearance —Often they are late, making their appearance 
eight, ten, or even fifteen to twenty years after the primary symptoms 

Modes of Invasion —1 Pmnaiy —These lesions make their appear- 
ance by way of the canal 

2 Secondary —These lesions appear in the canal from an extension 
by continuity 

In the case of primary localization these lesions may appear under 
two forms 

(a) Primary ulceration 

(b) Syphilitic gumma 

The latter is the most common form and may be presented under 
two clinical aspects 

1 Circumscribed infiltration 

2 Diffuse infiltration 

Circumscribed infiltration appears as a small gummatous tumor, 
often resembling a small tumor or core, forming a slightly rounded 
or hemispherical projecture 

In the diffuse infiltration the gumma grows on the surface, infil- 
trating the tissues to a variable extent, often appearing as a sheet-like 
induration 

Both of these forms may contract the canal, causing symptoms of 
obstruction m the greater or less degree However, these forms often 
undergo softening and ulceration, thereby eliminating, for the time 
being, obstructive symptoms Hemorrhage following such a condition 
may be severe 

These gummata may break down and ulcerate m eithei one of two 
ways toward the urethral canal or on the undersurface If the 
gumma breaks down on the surface which is in connection with the 
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Stumuuta or fullovkiiv pluiuc^Unu iiittrutum or ui a -HXpul to t\lin 
»lroul '.\philoum- 

The itc of the «J)atrui tioii on thi form of '>\'])luIoiim from 

which It H <len\i'»l It iiu^'t fretpiintU fountl at tlic mwitud or in 
the balanitic repion 

Thc«luigno»u of tins fonn of btnclurc must Ik, mailt on the iwrtieulur 
histon of tlic iwtnnt- DiapnoMS inaN l>t ninswhreil umltr the fol- 
lowing htadiiiK^ WasMmiann itactioii munx-wopir iMuinnation of 
the ilL-^horpi. ami a tariful phxsical ivaiiunation 
The \^a^^c^nan^ reaction hire iw in othtr forms of tt rtmr\ H\'])hilis 
if pcrfonnal a cartful M.rult)pist should be i>ositi\L m UHlptrcint 
of cases. The un tbral diK-harj^t is \ cr\ characteristic Hit dvai,nosi3 
ismadebi cxclu ion If out cannot luid an\ prcdommntmj^ orpanisin 
one should bt su^intious and a careful ^"arch ttintmuctl until the 
ilia^osis u i>ositi\e 

hrusiic and punprtnoiis lialamtis max protluct destructixc ^Mni>- 
toius at times preatlx simulatinK a brokt iwloft n pumma hontxtr 
nucToscopic trammntiun will rapidK njttlc the tiuestion 
hpith^ouio while counwratixtlx rare must l>c thuuplit of Glan- 
dular enlarpement howticr occurs rirU Onmuiatu litre as else- 
where prowNcrx slowh and ulcerate oiiK after ‘^mic tunu ITiex are 
onl\ diphth painful and as a rule, arc ultiudcd b\ no constitutional 
siToptoms huwexcr lioth puumia ond neoplasm have the eointnon 
characteristic of lieing imlurateil flic cancerous discharpe 13 purulent 
foul-snicllujp often strcakcil with blood and the pam at uuctuntion 
la seierc If the urethra is eaplorcil with a souml or boupo there la 
abundant hlceihiib Often the sound will bnnp nwu\ particles of the 
tumor These should be mitroscopicallx aTOinint'd imiucdmtclj \t“ 0 - 
plaatie induration often adheres to the dcv])cr iiarts ulcerates the 
*kin and proiluccs u fistula siuroumlal bx iie'oplaatie olfshoots. 

In the neoplasm the cilpcs of the ukcmtion arc proje-etixc thiek and 
resistant the surface blevtls cosilx with acbamctcnstic fetid dischiirpc 
In sx^ibnitic guuinm there is no adherence to 8ub;ae‘cut parts the 
base 13 unequal and if seen earlv there often ejoata a xellowish adherent 
icab vntli central ne’crosis. The base is indurated but not painful 
secretion is not markcil The ^\ osscmiaun reaction is alw aj a ncgatix e 
m epitheboma and a biopsj will rapidly clear up the diagnosis. 

Occaaonallj unnarj abscess inoj be mistaken for gumimu Here 
the hiatorj either of traumatism or of prcxious stneture should be 
sufficient to make the picture plom 
Propioali.— The prognosis of pnmnrx lesions whether occumug at 
the meatus or cndo-urethrallx depends on a prompt diagnosis. If 
t^tment is begun earlv before there is anj secondar> mfcctiou and 
destruction these lesions cause no further s^Tuptoms 
Howev er m tertiary sj-philoma the prognosis \ ones occordmg to the 
character of the lesion. In simple uncomplicated cases ulcerations 
scar over rapidJv and guinmata dissolve. But if there is great destruc 
tion of tissue with resulting stnetures treatment maj bo prolonced 
and unsatibfactorj 
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Complications following Tertiary Urethral Syphilis —Phagedena — 
Phagedemsm, according to Fomniei, is the most serious and gravest 
complication that can occur He says that one should be impressed 
ivith the fact that genital phagedemsm occurs as a complication m 
tertiary syphilitic lesions more frequently than m simple chancies 
Here phagedena of the urethra may not only destroy the meatus, but 
also may extend extensively into the glans portion of the urethia 
This is particularly noticeable infei lorlj'-, wheie gummata are most 
often encoimtered From this extensive destruction hjqiospadias of 
the glans portion may occur to a gi eater or less degiee 

Fistula — As a result of this extensive destiuction, fistulie aie very 
frequent They may be in the following locations fistulse of the 


Fig 67 — Beginning gumma of the glans perns mvolvmg the urethra No previous 
treatment Wassermann reaction positive (Author’s case ) 



balanopieputial gioove, of the fossa naviculaiis, oi of the body of 
the perns, causing destiuction of the penile poition of the luethia to 
a greatei oi less extent 

Albarran-® says “It is piobable that ceitam fistulse aie veritable 
lumary abscesses with secondary infection, the miciooigamsms gaming 
entrance mto the lesions through the canal, thus actmg as a great open 
portal for entrance mto pen-urethral tissue ” 

Stricture —Strictures may be of two kmds, false, or pseudostrictures, 
and true strictures 

False strictures occui dui mg the formation of the gumma and, once 
thev ulcerate oi dissolve, empty their contents either mto the uiethra 
or externally, and the stricture disappears 

True or cicatricial strictures occur secondary to ulcerated urethral 




S}/////;sOA nik PI^lDDFn 


S7 


iliflKult to inuki u <Iiirirtiituil iIiuj^iio^ih of \philL'< of tlu pro'.tatu 
from uifittious tiint jut or in tlu i>ro>>tnli lunl livjMrtroplis of (he 
pnMutt iw (fart m imtlmit, |m(ho^iioiiio(iic dtlur hs < \->(<fv^‘(»px 
or n.'ctaJ ijuuniimlioii that vv»Il ntil uh in ^lul^.no?'^l^, this c'onditioii 
It 13 oiiK m tlic pri'^iK'e of a iMMtive Wa.'eM.nnuiin reaction and tlic 
ijubaidtncc of sjinptoini under |Knfic tffatnient that \so can ^ enture 
to make a iliapiioiis of sn-jiIuIis of the pro3tate \Micro it h pov>ibli 
to obtain potholopcal tissue for a Iuoii-'*n the ilmnioMS uill lie more 
accurate 

SYPHIUS OF THE BLADDEE. 

Uv sNiihiln of the bladder li iiH*ant oiiK those which nn oI\e 

the bladiler inue-oua intiubrune it'^lf Ml those ulfcctions wliieli c\ 
tend from the surrouiulmK tissues to the Idadiler whether tlii\ come 
from avidniu of tlie re'ctum m niuii 4)r se phdes of (he uterus and \ aptna 
in woman arc not e-on. ideml 

bi'phihtic lemons of the bladder were scunxlt known until the first 
edition of CalKjta Intlo^y was jmldishcsi m 1910 Most of tlie 
earlier works on 3\^)hllolop\ and urolop faile-d to make mention of 
the suHje'ct Afore rexxnth howeier obscnatioiis ha\e l>ceii pul>- 
liiheM and numerous artule*s hu\e appcnrcil both in our own ami in 
the forcipn literature de>erilnnp the clinical picture in detail 
Tho histon of this alfe'ctiun is diMdcd into tlire^e distinct periods 
la the first period there was ohuoot csnuplctc obseunt^ liieru was 
cited onit an occasional oliscrwation of autopsy findings m stidiihtics 
who had dic<l on account of their unnafN lesions ulcers jwrforations 
and tumors winch were discovcnsl on opening t)ie bladders. Tina 
c-xtended down to the \cur lS7i at wliicIi time lornowskj'** reported 
a case m a child agc<l four \ears infcttcil b\ its foster niotlicr 

In the second peno<l are rdotctl some clinical observations tbo 
diagnosis being Imsoil soIel> on the result of treatment bome of these 
obscn-utions lack accurae> However a njgn of advance m tho 
understanding of this condition wus the fact that tho coses publibhcd 
during tho scfond pcnoil were all dlogiiosctl m life and manj of the 
imticnts recovered under bpccific treatment. 

In the third penod the diagnosis was made bj the c>stoi>coi>c with 
the addition nionj times of the Wasbcruianu reaction 

FiiihT Pluiod nioif l7G7 to 1S72 

During this period 0 eases of syphilis of the unnnrj bladder were 
reported all diagnoses were mode at the autopaj table. Of these 9 
caaes 6 were undoubtedly gummata and 4 were secondary lesions. 
Following IS a chronological list of tho cases reported during this first 
^od Alorgagm" 1707 Follm« 1840 Ricord « 1851 2 eases 
Tirchow « 1852 Vidal,” 1853 Tamowskj « 1872 Fenwick »• 189S 
and Neumann** 1809 Although the reports published bj hcnwick 
Ncurdann appeared at a late date, the cases rcallv belong to the 
first penod 1707 to 1872 
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Treatment.— In chancic of the meatus and endo-iuetlnal di.incic tlie 
treatment is the same as desenbed undei piimaiy lesions elsewheie 
(See Chapter undei Genital Ulceis ) 

In tertiary lesions of the urethra the tieatment is the same as that 
desenbed under Tertiary Lesions of the Bladdei 

For the treatment of stricture followmg tertiary lesions of the 
meatus and urethra the leader is referred to the chaptei on Stiictines 

SYPHILIS OF THE PROSTATE 

The small number of reports in the literature up to the present time 
would seem to mdicate that sj^ihihs of the pi estate is extremely raie 
Unlike the bladder, infections m the prostate only manifest themselves 
in the destructive lesions of tertiary syphilis 

When we stop to consider that syphilitic infection can occur m any 
part of the human oiganism, it is only natural to suppose that now 
and again it would involve the prostate Consequently, if we hope to 
recognize this condition m the futuie, it will be necessaiy to make a 
careful examination for prostatic involvement m all cases that aie at 
all atypical 

In 1920 Thompson-*’ reviewed the hteratuie on syphilis of the pros- 
tate His article dates from 1836 to 1920, mclusive, and contains 
reports from the followmg authois Rattier,^® 1836, Ilicoid,*’^ 1851, 
Rehquet,*’- 1885, Wroczynski,*’^ 1894, Grosghk,*’^ 1897, Rochon,“ 
1897, Drobniy,^® 1906, KudmsteftW 1908, 2 cases, Powei,**® 1908, 
Divans,^® 1908, Desnos,'*'* 1910, 2 cases, Jungano,'” 1910, Cook,'*- 1912, 
Rush,-*^ 1913, Wright, •*•* 1914, Ulrich,'*® 1915, Ravogli,-*® 1916, 2 cases, 
Portillo,'*^ 1917, Warthm,'*® 1918, Thompson,'*® 1916 

Still more recently a report of Comolh®® shows that sjphihs of the 
prostate is of sufficient importance to wan ant a detailed review of 
the literature during the last ten years Comolh found that 44 cases 
of prostatic syphilis have been reported m the literature, mostly in 
French and Italian journals Of these cases, he believes that only 30 
were authentic Cohn’s®* report, m 1926, was based on 22 cases 
Comolh says that prostatic syphilis may run for a long time without 
sjunptoms Tertiary mamfestations may be met m from six to thirty- 
nine years after contagion Cases of recent contagion aie veiy raie 
The prostate was reported as increased m size in 25 cases, the right 
lobe in 10, the left lobe m 5, the middle lobe in 3 (when mentioned) 
The consistency of the gland varied from hard elastic to cartilaginous 
The glandular acini were usually not hyperplastic but rathei smaller 
and fewer If untreated, the syphilitic infiltration evolves, spreading 
to surrounding regions, death is due to marasmus In addition to 
the 24 cases reported by Lloyd Thompson, Comolh cites as authentic 
the follo-wing reports of cases Shess,®® 1920, 2 cases, Fernandez,®® 1922, 
Nogues,®* 1922, Starry,®® 1924, Bruna,®® 1924, Salleras,®^ 1925, Cohn,®* 
1926, Pmi,®® 1927, Luque,®® 1929, Castano,®® 1929, Riba,®* 1929 
A study of the symptoms m these cases shows that it is extremely 
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lO'iO Thom]teon, * lO'JO (-ifmiitcs •• lifcJl, Chocliolka lU'Jl Co*- 
tano and Castano*"* ItWl, DcGuii\ia,»“ 1021, IVtcn>on *“ 1021 
Sadhof*’^ 192o Hlanc and 102) Uranio\ici 1020, 

RiJc\ 1920 ^hwarz 1920 Uolhbtlnl<l 1020 Molina "• 1027, 
Turner*" 1027 IVh **3 1027 (.uutitr‘» I‘>27 Hien*** 192S Clio- 
cholka*" 192.S \ikitin‘« l‘>2.s Unonh *‘^ 102<l, \nl\<.rd«."‘ 1020 
Mcrtx and Millir "» 1020, Hatinili **“ 1010 Toloilnro and Di I^lla * * 
10.30 Omfino “ 1*1.>0 Vrrui’S*'* \ul\inii 10 U) \jannl * 

lOJI, Chmholku*^ 10.11 XuKinli*^^ 10.n--l'».r2 ^o^ dir Ikxkc,*** 
1032 Chucholka 10.12 Ix,\\ nii«l rnj>oli * * I‘kkl and Iiliikuwa and 
‘^hinoda "* 10.11 

Patholofy —'I he patluiloj.^ »f \t*>iCTil -ixiilnlniL le^inns is the same 
as that found m sx phiJoftw in ntht r jurts of the IkxK 
Sjrmptomi.— '^ECOVD 'xMiiiU''— Ijr— It pintrallx oit-uni m 
earlx ailult hfi 

Dunnp the jKnwl of Kxtnidarx truptiun, if thi infittion k severe 
there fre-qucntlx occurs a diifust sxphililii exstilw. 

If one itops toiamaider that duriiiK the ihthhI of sexondarx mxuaion 
the sjiu^K.hete'S loealize in exerx organ of the ImmK it is nut aiirpnamg 
that at tiDies there shouM \k xi-'irul K-sioiw during this jKnod, how 
c\er m the niujontx of (a>e-» thex art oxershuilouesl 1)\ the Reneral 
infectiun and rupidlx hese their identitx onci sjHx-inc treatment is 
instituted 

In the more sexea e-a»t“x of infection there arc all tlie sxniptoms of 
acute Bod chronic inllunimution of the hhuhiir i c pxunu )>o)lnkiuria 
pain and tcnoinuj It must not lie forgotten that secondan lesions 
no matter where locattsl are not destnietixc ami os a coiiHXiuencc 
the aceoiiipanxTiif, s^inptoniutologj mux be lUMcnificant nmiiwrcil 
with tliQt of gumino 

During this i>enml s»e“condurx sMiiptoiiiH such as niuetius plaque's, 
coDdjlomata aiul sex'ondar^ skin eniption'i are coninion 
Cytioscopie /ujuyiDia/ioa —During tliw j)cnod the xcsical mucosa 
often shows an incrcascil xosculoniation or imire or less congestion 
Scattered diffuse!} oxer the mucosa ore little isJanils of mucus. In 
the more sex ere fonus the axact iliiplicnte of the mucous imtcli max 
occur this max be inultiplo and ln'ccmc •«» c\tciu»ixc as to form dis- 
tinct ulcers. ITicrc is also a form of xcgetatiiig Hxqjhilwlerra wliicli 
throughout the literature has Ixrcn dcscrilxsl os gumma of the blad 
der except b) Denslow In our c*asc** tlio diagnosis of condjloma 
wa* made mdcjicndcnt of Dcnsloxx s report which xxc did not sec until 
later 

It maj easily be conccix cd that the changes winch occur in a pa])ule 
on the skin on a moist surface max occur on the moist mucous surface 
of the bladder This ma} occur at nnj tunc after the pnmarx mx asion 
A^rding to ITiomiwou this moist papular syphiloderm may occur 
after a pnmarv lesion when no treatment has been gixen 
The bladder offers a xrann moiat bed for tlic growlli and ilexclop- 
ment of the spirochetes. Its thm mucous membrane max be reganJed 
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Second Period, from 1872 to 1900 

During the second period, 1872 to 1900, cases of syphilis of the 
bladder were reported by Morris,^® 1897, Griwzow,^^ 1899, 2 cases, 
Chezehtzer,'^^ 1901, Margouhes,” 1902, and Towbien,'^'* 1904 

Third Period, from 1900 to 1935 

The rapid pi ogress made, coincident with the development of the 
cystoscope, m the diagnosis of vesical lesions, is particularly noticeable 
during this period, while the first authentic reports of Matzenauer'^® 
appeared m 1900, others were still usmg the older therapeutic diagnostic 
test and reporting their cases (Chezehtzer, Margouhes and Towbien) 

It is mterestmg to note how, m the first years of the second period 
(1872 to 1900), the sj^ihilitic nature of the bladder infection was only 
occasionally discovered, how later physicians came to consider the 
possibility of bladder sjqihihs more and more, and how, at last, Mat- 
zenauer, in 1900, opened the modern period by publishing the first 
report of a case of syphilitic ulcerations of the bladder, as observed 
by means of the cystoscope Since then the serum reaction of Was- 
sermann has been added as strong supporting evidence in diagnosis 

Smce the appearance of the second edition of this book, in 1924, 
numerous articles have been written on syphilis of the bladder In 
this country the reports have been scanty This is due, I believe, 
to the better social conditions and also to the educational activities 
of the American Public Health Service There is no question but 
that syphilis has been decreasing here since the World War In the 
Latin republics, however, the literature is full of reports of cases, 
shoAvmg that syphilis is still a common disease there No doubt 
because of social conditions the disease is often neglected and, there- 
fore, appears m many bizarre forms within the viscera There seems 
to be a tendency m many of the reports to minimize the importance 
of the cystoscopic picture, most observers seemingly being content 
to confirm the diagnosis by means of the Wassermann test and the 
results of specific treatment Although the typical symptoms of 
secondarv and tertiary sjqihilis of the bladder have been well de- 
scribed, Chocholka^® believes that in the majority of cases the cysto- 
scope IS of little value m making a diagnosis because the morphology 
of syphilis of the bladder is not sufficiently characteristic He says 
that the important point is to exclude all other causes when syphilis 
IS suspected 

Following IS a chronological list of articles that have been published 
by various authors on secondary and tertiary syphilis of the bladder 
Matzenauer,^® 1900, MacGowan,^^ 1901, Le Fur,^® 1902, Graff, 1906, 
von Engelmann,®® 1911, Asch,®^ 1911, Pereschiwkm,®^ 1911, Michail- 
off,®® 1912, Mucharmsky,®^ 1912, Picot,®^ 1912, Picker,®® 1913, Gayet 
and Favre,®’^ 1914, Schapira,®® 1915, Pedersen,®® 1916, Nilson,®® 1916, 
Gouvea,®^ 1916, Baker,®® 1917, Fowler,®® 1917, Denslow,®^ 1918, 
Wallace,®® 1918, Cole,®® 1918, Hesse,®^ 1918, Danforth and Coibus,®® 
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iiia\ Ih. s aut or pnifiM n at im*},nliir njti r\nN of(» ii a( tinj, 

III a iHTx-almr Jiianmr nipru kiik at n> iii In iiiorrhaj,ts dm to 

ncopla-Niiis. 

I Pollakiun i la a rnfimiit sMnptoiii tlu untiL aIiiio::>t ulua^s 
contains a lorj^t (iuantit\ of nil cells ami lciik(K\ti*i rank liu\c 
an\ orpaiiisDis l>ti.n found 

Vs a ruli, tliL {;Lm.raI ph^ steal comlition is littk alTii-tct! 

Cj^osmpie hnimtiialmii — Firtiarv s\i>lulis iimnifi'^tH itM-lf on tlic 
\csicaJ mucous coat m the form of nice rations. 

Tlic iliaj^nocLs of ulctrationi is not dilficnlt tlicv ina\ Im. niundiii 
more or Il‘^s cxttndLil wilntiil or multiple ilicN niakt proji'ctums 
into the \ iNical cu\ it\ tin. cdn“S arc mfiltratii! and the hoM is ptmr- 
alK cuNcnil viitii a \clluu purulent iiiom. 

It must not Ik. forpottm tliat 'N\'])hilis of tliu liladdir nin\ ha\L 
Its course quite ni(U|)endcnt of other •>\phiJitie munife*atntioiLs. Tlie 
must \ane‘tl funus will Ik. oh'-ereeil fnmi simple b\iH.rinnu of tlic 
mucous inemhrune to ejiteiideil Kreakiiip lioun of pumnmtous tusue 
Diifiioili,— Sromt/dry am/ Tfrtmri/ Svpii/w — JM plnlis mav airei-t 
the bladder os well as un\ other {muI of the IkkK hut then is no suili 
thing as chancre of the bladder "iNplnJitJc ofTii.lions of the Idadder 
that prmluc-eM.Neralde-stnictucsMiiptouisU long tollie lertiui^ penml 
S\q)hi]itte uleeratiun of the bladder mucous nuinliruni nin\ Ik. 'sih 
ton or It mu> a])|Kar at the same time us sNpliilis of the skin und 
other mucous memhraiic^ 

Dunng the se^Mnebrs stage of the dts< use on the mucous niemhruiie 
of the Madder nia\ Ik found u general or loeahznl eruption which 
nia\ Imj in the fonn of ulcerous proce'v<*s resembling mucous patches. 

Gumma of the bladder simulates the ulccratuc form of ])apillar\ 
carcinoma, Hus is e*>pcciall\ inanire*st wlien thi\ are both broken 
down and coiercd with mucus. Vs th^“^e tumors ma^ oe-cur dunng 
the later penods of lift the time when inaJigiianc\ generalh occurs 
a differential diagncisis is im|H>rtont One should consider the age of 
the ]iaticnt the Instore and the |>usMl>iht\ of sik-ciIic infettion 
These ulcers ma\ extend dt'cp and lead to perforation of the bladder 
pontoncum or to Maico-Nngnnol fistuhe. 

In this e-onnection it should not lie forgotten tliat carcinoma ma^ 
cwxiit with lues and the presence of a po^>ltl^ c \\ asscmiann reaction 
thwfofc ifl not iicccssanlj concIusi\e, 

Simple sohtaiw ulcers sliould arouse susjiicion of s\'])hilis c'spccialh 
u tuberculosis can Ik excluded l>j bactcnological cxauuimtion b\j)h 
uitic ulcers can be distinguu.licd from ordinary or tuberculous ulcers 
J me infiltrated cilges wluch project more or less into the ulc‘e^ca^lt^ 

' ^"^kiting sN-philoma gcncroJlj causes sjmiitoins of new growth 
^cl hemorrhages which arc not influenced b> rest or other treatment 
ttnorrhages from gumma ^)a^ last from the lK*ginning to the end of 
unnation while hemorrhages m ulcers of the bladder e^en if ajiihUitic 
"e tennmal 

Ulcer* are more apt to cause pyuna than gtimmata. 
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as leseiiibling quite closely the tissue about the anus, so fai as the 
conditions which it olleis lor the giowth ot the organism are concerned 
The moist papulai s^qihilodeim, instead ot becoming hat, occasionally 
becomes waity and papillomatous Seveial lesions may coalesce and 
a large cauhhowei mass may develop, which we may teim a vegetating 
syyhiloma of the bladde) 

As studied with the eystoscope, these tumors simulate a papilloma 
so closely that it is impossible at times to difterentiate between them 
In many of the cases reported, these growths are referred to as gum- 
mata, as few observers believed them to be identical with condylomata 
which occur upon the skin 

In passing a eystoscope over this hypeitrophied papillomatous mass, 
one IS impressed with the similarity to bullous edema However, by 
carrying the eystoscope to the border of the mass, the growth in 
uniform palisades can be differentiated from the normal bladder The 
mass IS freelj'- movable So far as the surface portion of the growth 
IS concerned, the papillae rise and fall under the slightest pressure 
from the distal end of the eystoscope The points of the papillae are 
arranged in peaks and are of a silver-gray color, due to their distention, 
which causes them to be translucent under the cystoscopic light 
When viewed across this mass thiough a McCarthy cysto-urethroscope, 
the papillae look a little more yellow from the retained serum under 
the mucous membrane Seen later and after continuous treatment, 
the round and oval papillae show as delicate, pearly, translucent 
fingers, resembling stalactites The cysto-urethi oscopic picture may 
be compared to looking over the uneven surface of a lake, the peaks 
of the waves representing the papillae, perfectly transparent at their 
apices and so soft and delicate that they may easily be pushed over 
with the instrument In oui case induration at the base was marked 
and could easily be felt through the vaginal walls 

The histopathology of the vegetating s;>q)hiloderm has been described 
by Dennie as follows 

When sectioned, the lesion is seen to consist of two parts, an upper, 
dense, finely striated portion, about 4 mm thick, and a lower nar- 
rowed core Mici oscopically the formei shows many slender epithelial 
fingers connected above by thin bridges and below penetrating the 
corium 

Tertiary Syphilis — Age — Gumma of the bladder occurs especially 
m middle life, thirty-five to fifty years of age, but may occur earlier 
01 later 

1 Pams are variable, mteimittent or continued, or radiating at 
times, increased on deep pressure, little marked if the lesions he on 
the base of the bladder , much more marked at the time of micturition 
if they he at the vesical neck 

2 Hematuria is the most constant and important symptom There 
may be a terminal hematuria, intermittent hematuria, or a constant 
hematuria, lasting from the beginning to the end of urination This 
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iim\ Ih. ' x-unt or pnifiL''^ ri|Kutii»j, at irn'j^ulnr iiitirvnis often lutnij, 
in n iK't iilnr iiiniiiit r mprit nnis at as in licinorrliii^t^ dui to 

nmpl i. ms. 

1 . l*ultal>inna is u frispunt sMiiptoin tlic urine almost al\\a\s 
contain-s a lui>,c cjuantitv e»f ml cilia ami ltukw\tt^ runl\ I)u\t 
aD\ orpaniMus lx“in foumi 

Vi a rule the Rcniral ph\siial istmhtum is little allextesl 
Cystoscoptr }• xaminahun — lirtiori siiiliilis iimnifota it'^if on tiie 
\ csicol tnucoua coat in the fonii of ulixmtiuiia. 

The tliapio 13 of ulcerations is not diflicult, tlic\ Ina^ Ih. roundctl 
more or Icvi ivtindtsl isolutcil or multiple tlii\ make projections 
into the \i“'ical cn\it\ the cilj^i^s are mfillratwl and the laese is piner- 
all\ cu\msl uith a mIIuw juinilmt 111033. 

It must not Ik. forRottiii that ^Nphihs of tlic Iilndder inu\ Iiu\e 
lU course (juite in(h]M.ndint of othir s\philitie nianifestatiuns. Ihe 
must \am.sl fonns will Ik. oh-<rMsl from Miiiplc liipireiniu of tlic 
mucous minilirane to extcmlisl hnakinu down of f^uinnintuiis tissue 
DUcwttli,— Vcruiiddri/ itml Tertiary SypAi/ii — S\ pluhs niu\ nlfect 
the liladder os well os un\ other imrt of tlie hueh hut there is iiu such 
thiQj; 03 chancre of the liludder Sephihtic otrextions of the liluddcr 
that prmluce se\ emi ele'strueiiee luptoins Ih lonp to the te rtian jKrioel 
^^^)hllu^c ulceration of the hlueleler mucous meiuhraiie iuqn lie soli 
tan or it iua\ ap|>car at the same time as s\plnlis of the skin and 
othir inuesius ineinbraiics 

l>unnp the se-cundurN stape of the eliscuie on the inueous niemlirunc 
of the hlaihlcr mas Ik. fouuel a pencrnl or lexaliiesl eruption which 
mas Ik, m the fonn of ulcerous prex-evK's rcscinhlnip inueous patches. 

(•uiniim of the liladder smiulatcs the ule-cratisc fonn of jiapillars 
carcinoma This is c^iK'cialls manife'st wlun ihes are hoth broken 
down anel e-oscnsl with mucus \s tlic=>c tumors mas oceur vlunnp 
the later pernods of life tlie tunc when mxdipnancs gencraUs otxurs 
a flUTerenliol ihagiUK>L 3 n iut|M>rtant One sliould comsidcr the age of 
the jiatient the histors and tlio possihilits of sjxxific mfe'ction 
Tlicao ulexPb mas ejite lui eleep iinel lewl to perforation of the bladder 
pentonemm or to soicej-eopnal fistuhe 
In this connection it shouhl not Imj forgotten that carcinoma maj 
cexxibt with lues and tlio presence of u pewitis 0 asscnnnim rt'nction 
tlicrcforc is not nccessanl^ couclusisc 
^unplc sohtan ulcers should arouse suspicion of ssiilnlis c^iKcinlls 
if tuberculosis can he cxcludenl hs bactcnological exanmintion fcis pli 
mtie ulcers cuu bo distinguishcel from onbuari or tuberculous ulcers 
>s the infiltrate'd edges which project more or less luto the ulcer casnts 
' ^^^®bng ss^ihiloma genimlls causes ssinptoms of nesc growth 
^d hemorrhages which are not mflutnc'cel b\ re^st or other treatment 
IcmotThages from gumma inaj lost from the beginning to the end of 
nnnntion while hemorrhages m ulcers of the bladder c\cn if s^mhilitic 
^ terminal 

Ulcers arc more apt to caiuo pyunn than gummata 
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as leseiiibling quite closely the tissue about the anus, so fai as the 
conditions which it oilers loi the giowth ol the organism aie concerned 
The moist papular syphiloderm, instead of becoming flat, occasionally 
becomes warty and papillomatous Seveial lesions may coalesce and 
a large cauliflower mass may develop, which we may teim a vegetating 
syphiloma of the bladder 

As studied with the cystoscope, these tumors simulate a papilloma 
so closely that it is impossible at times to differentiate between them 
In many of the cases reported, these growths are referred to as gum- 
mata, as few observers believed them to be identical with condylomata 
which occur upon the skin 

In passmg a cystoscope over this hypertrophied papillomatous mass, 
one is impressed with the similarity to bullous edema However, by 
carrying the cystoscope to the border of the mass, the growth m 
uniform palisades can be differentiated from the normal bladder The 
mass IS freely movable So far as the surface portion of the growth 
is concerned, the papillie rise and fall under the slightest piessure 
from the distal end of the cystoscope The points of the papilliE are 
arranged m peaks and are of a silver-gray color, due to their distention, 
which causes them to be translucent under the cystoscopic light 
When viewed across this mass through a McCarthy cysto-urethroscope, 
the papillie look a little more yellow from the retained serum under 
the mucous membrane Seen later and after continuous treatment, 
the round and oval papillie show as delicate, pearly, translucent 
fingers, resemblmg stalactites The cysto-urethroscopic picture may 
be compared to looking over the uneven surface of a lake, the peaks 
of the waves representing the papillm, perfectly transparent at their 
apices and so soft and delicate that they may easily be pushed over 
with the mstrument In our case induration at the base was marked 
and could easily be felt through the vaginal walls 

The histopathology of the vegetating sjqihiloderm has been described 
by Dennie as follows 

When sectioned, the lesion is seen to consist of two parts, an upper, 
dense, finely striated portion, about 4 mm thick, and a lower nar- 
rowed core Microscopically the former shows many slender epithelial 
fingers connected above by thin bridges and below penetrating the 
corium 

Tertiary Syphills — Age — Gumma of the bladder occurs especially 
m middle life, thuty-hve to fifty years of age, but may occur earlier 
or later 

1 Pams are variable, inteimittent or contmued, or radiating at 
times, increased on deep pressure, little marked if the lesions he on 
the base of the bladder, much more marked at the time of micturition 
if they he at the vesical neck 

2 Hematuria is the most constant and important symptom There 
may be a terminal hematuria, intermittent hematuria, or a constant 
hematuria, lasting from the beginning to the end of urination This 
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iiio\ Ik v-uiit «>r pntfii'H rijn itin^ at irn*>,iilar iiiti n uls ofli n lu tin^. 
Ill a iKiuIuir nianiur lapniMitiH at tiiiu*^ ai in iKinorrliai^i's thn. to 
m’')pla. ins, 

L rollakiurui ts u frctpant sMuptoiii tin. urine alniu:)t always 
coDtains a larj,c nuuntit\ of nnl cills and ItukotMi^ ran.I\ l)u\c 
ai]\ urpiniMiis Irkii found 

\s a rule the pcncrul ph\aital eoiidition is lilllc affcctcnl 
CyMiowi/iC h xaijnnai) 0 )i — Ttrtiafi si'jdnljs nianiftats it-^tlf on tJit 
\ esical mucous coat in tlic form of ulctrations. 

The dmpno>is of ulctmtioiu is not difficult, thtN inaN 1 m. roundwl 
more or leas ixttndetl boluttsl or multiple thc> mukc projixtions 
mto the \e>ical cn\it\ the ctlpes un. iiifiltrateil and the hose is pentr- 
alJ> co\ca-d with a \tllutt iiurulmt mass. 

It mu^t nut Ik. forpottin that sNpIiilis of the Iiladdir ina\ ha\e 
lU coutNC (putt indc|M.ndent of other siplnlitie manifestations, Ihe 
Bioot \ane‘tl forms wall be observes! from simple b^'lRremla of tlie 
mucous membrane to extendesl breaking down of pummatous tissue 
DfapiojU.— Srco/idari/ am/ rcfimri/ S^/pAi/w — Sn philis ma\ nlfect 
the bladder as imH os an\ other jiart of the IxkK but tlicrc is no such 
thmp as chantre of the bladder S\pluhtie ofTi'ctions of tht bladder 
that prulutx se\ eral dcatnicti\es\ mptoms l>cIonp to the tirtiun jwriwl 
Sv-philitie uk-eration of the bladder mucous meiubrune ma\ he soIh 
tar\ or it ma\ a]>pcur at the same time os s\plnlis of the skin and 
other mucous uieailimiic-e 

Dunnp the se-condarv atape of the disco-se on the mucous membrauc 
of the liladdcr mas Im. found a Rcnertd or locaUitsl eruption sshieh 
mas 1)0 in the forui of ulcerous proe%‘vM.*» rcsimihlmp imicoiis patches, 
fjumum of llio bladder ^simulates the ulccmtisc fonn of papillon 


circmoma. Tins is eslRtMalls manife*st when the\ arc both broken 
do'fc-n ami loseTesl mth mucus, \s these tumors mas occur dunnp 
the lateT ]>crio<ls of life tlic time when maJignoncs gencroUs occurs 
a difTcrcntiol diapnosis is important. One should consider the ape of 
the patient the liistors and the jHissibilits of specific infe'ction 
I'hcsc ulcers ma> cxteml deep and lead to perforation of the bladder 
peritoneum or to scsico-sogmiil fistuhe. 

In this connection it should not Imj forgotten that coremoma niaj 
e^xbjt with lues and the presence of a po3iti\ c ^\ aasennonn reaction 
thvjcfore is not ncce’ssanlj codc1usi\c 
‘simple 5ohtar> ulcers should arouse suspicion of s^^philis cspccialK 
if tuberculosis can bo cxcludenl bj bactenolopicol examination bv'ph 
mtic ulcen can be distinguisbcil froui ordinary or tulxreulous ulcers 
os the infiltrate'd edpes winch project more or less into the ulcer ca^^t^ 
j^^tinp 8\'philonia generallj causes 8>inptoni3 of new growth 
ami hemorrhages which arc not influenced b\ rest or other treatment 
Iciuorrhagcs from gumma maj last from the beginning to the end of 
urination while hemorrhages m ulcers of the bladder cicn if s\'philitic 
are terminal 


Ulcers are more 


apt to cause pyunn than gummato. 
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as lesemljling quite closely the tissue about the anus, so lai as the 
conditions which it ohers lor the giowth of the oiganisin are concerned 
The moist papulai s^^ihilodeini, instead ot becoming flat, occasionally 
becomes waity and papillomatous Several lesions may coalesce and 
a large cauliflower mass may develop, which we may teim a vegetating 
syphiloma of the bladder 

As studied with the cystoscope, these tumors simulate a papilloma 
so closely that it is impossible at times to differentiate between them 
In many of the cases reported, these growths are referred to as gum- 
mata, as few observers believed them to be identical with condylomata 
which occur upon the skin 

In passing a cystoscope over this hjqiertrophied papillomatous mass, 
one is impressed with the similarity to bullous edema However, by 
carrymg the cystoscope to the border of the mass, the growth in 
uniform palisades can be differentiated from the normal bladder The 
mass is freely movable So far as the surface portion of the growth 
IS concerned, the papillie rise and fall under the slightest pressure 
from the distal end of the cystoscope The points of the papillie are 
arranged in peaks and are of a silver-gray color, due to their distention, 
which causes them to be translucent under the cystoscopic light 
When viewed across this mass through a McCarthy cysto-urethroscope, 
the papillae look a little more yellow from the retained serum under 
the mucous membrane Seen later and after continuous treatment, 
the round and oval papillae show as delicate, pearly, translucent 
fingers, resemblmg stalactites The cysto-urethroscopic picture may 
be compared to looking over the uneven surface of a lake, the peaks 
of the waves representing the papillae, perfectly transparent at then 
apices and so soft and delicate that they may easily be pushed over 
with the instrument In our case induration at the base was marked 
and could easily be felt through the vaginal walls 

The histopathology of the \ egetatmg sjqihiloderm has been described 
by Dennie as follows 

When sectioned, the lesion is seen to consist of two parts, an upper, 
dense, finely striated portion, about 4 mm thick, and a lower nar- 
rowed core Microscopically the former shows many slender epithehal 
fingers connected above by thin bridges and below penetrating the 
corium 

Tertla.ry Syphilis — Age — Gumma of the bladder occurs especially 
in middle life, thirt} -fiA e to fifty years of age, but may occur earlier 
or later 

1 Pams are variable, intermittent or continued, or radiating at 
times, increased on deep pressure, little marked if the lesions he on 
the base of the bladder, much more marked at the time of micturition 
if they he at the vesical neck 

2 Hematuria is the most constant and important symptom There 
may be a terminal hematuria, intermittent hematuria, or a constant 
hematuria, lasting from the beginning to the end of urination This 
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iiia\ \k s(^mt cir pr^fuM ruMutmp nt irn-Kijlnr intt r\als uftni aum;, 
III a iK'i'iiluxr iiianiur tajiniioiH ut tuiiiH its in In nuirr]ia;^is iliic to 
lutipK au"'. 

L I’ollakmna ih u fntpuiit •'\iiiptoin tliu iiniic aliiutot al\\u\H 
contains a larp. «iuuntit\ of rtnl ctll^ ami Itukor\tis ruril\ liu\t, 
ao} orpant-jiis Intn fouinl 

\5 a rule the RtniTal phv ital comlitioii is little oiTcttwl 
Ciitfii^pie hMiminalion — fuliar' i»\pl)jJjs inamfcsts jt-'t)/ on the 
\c^ical mucou3 coat m the form of ulcerations. 

The iliaRiio^LS of ulcerations is not ilifUeuIt tin} nia\ lie roundnl 
more or hss exteiulnl LMilatesl or multiple the\ make projections 
mto the \oical ca\ itN the ts!f,e‘s are mfiltratesl and tlic l)a>e is gener 
alh covireil witli a mHuu jiurulint moss. 

It uju->t not l>e forgottin that H\']>hilis of the bladder ina% liu\e 
Its coun>e ijuite indeixindent of iJtlier seiihihtie inunifi*atQtiuiis. The 
nictot \anwl foniis will be obH.r\esI from siinjile h^'])c^enna of the 
raucous tninihrane to extendeil hre'akm^ doun of gtnnuiatoiis tissue 
Diijnoiii.— SfconJiirj/ umf rrrtiory — Svphilis ma\ alFeet 

the bladder os well os an\ otlier imrt of the ImxJv but tliere is no sueli 
thiug as chancre of the bladder S\philitic afTcetions of the bladder 
that pruluce •m.n eral de-stnie ti\ t mptoms In. long to the tcrtiurv period 
'^N'lihilitic ulceration of the bladder mucous inimbruiic inaN be sob 
Un. or It nm\ opinar at the same time as a\p)nlLs of the bkin ami 
other mucous inembrancs. 

During tile accondars stage of the diMa.M. on tlic mucous membrane 
of the bladder uia\ Ik. found a general or localixesl eruption which 
lime be in the fonn of ulcerous proe-esaes re5>cnil)lmg mucous patches. 

Oumrna of the bladder simulates the ulcerati\e form of papdIarN 
carciDoma. This is csiK*eiall\ manifest when tlie\ are both broken 
ilown and covcreil with mucus. Vs these tumors ma\ occur dunug 
the later jnnods of life the time when molignancN generulK occurs 
a iliffercntial diagnosis is miiH)ftant One shoul<l consider tlie age of 
the patient the histoiw and the pos^llHIlt^ of specific infection 
These ult^Ts moN t,xtend ilccj) and (cod to perforation of the bladder 
peritoneum or to \csico-\agn)al fistule. 

la this connection it should not bo forgotten that carcinoma nm^ 
ciKUht with lues and the presence of a positi%c Wassenuann reaction 
thertfore is not ne‘ccssarU> conclu5i\c. 

Simple solitary ulcers thouW arouse suspicion of syphilis esiKJcjaJ/% 
if tuberculosis can lie excluded bj bactcmAogicol examination bN^ph 
uitic ulcers can be distmguislietl from onhnorj or tuberculous ulcers 
o\ the infiltrated etlgcs which project more or less into the ulcer ca\it\ 
^^etatiDg SN'philoraa gcnerolh causes ajuiptoms of new growth 
and hemorrhages winch arc not mfluenced b> rest or other treatment 
Icmorrhagcs from gumma ma> lost from the beginnmg to the end of 
unnation whfle hcmorrhagcaim ulcers of the bladder e\en if 8\-phihtic 
^ terminal 

Ukjcrs are more opt to cause pyuna than gummata. 
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as lesembling quite closely the tissue about the auus, so lai as the 
couditious which it otteis toi the giowth ot the oigaiiisin aie eonccriiecl 
The moist papiilai syphilorleim, instead of becoming flat, occasionally 
becomes waity and papillomatous Seveial lesions may coalesce and 
a large cauliflower mass may develop, which we may teim a degetating 
syphiloma of the bladde) 

As studied with the cystoscope, these tumors simulate a papilloma 
so closely that it is impossible at times to diffeientiate between them 
In many of the cases leported, these growths are referied to as gum- 
mata, as few observers believed them to be identical with condylomata 
which occur upon the skin 

In passing a cystoscope over this hypertrophied papillomatous mass, 
one is impiessed with the similaiity to bullous edema However, by 
carrying the cystoscope to the border of the mass, the growth in 
uniform palisades can be difteientiated from the normal bladder The 
mass IS freely movable So far as the surface portion of the growth 
IS concerned, the papillie rise and fall under the slightest piessure 
from the distal end of the cystoscope The points of the papillie are 
airanged m peaks and are of a silver-gray color, due to their distention, 
which causes them to be tianslucent under the cystoscopic light 
When viewed acioss this mass through a McCarthy cysto-urethroscope, 
the papillie look a little moie yellow from the retained serum under 
the mucous membrane Seen later and after continuous treatment, 
the round and oval papillae show as delicate, pearly, translucent 
fingers, resembling stalactites The cysto-urethroscopic picture may 
be compared to looking over the uneven surface of a lake, the peaks 
of the waves representing the papillae, perfectly transparent at their 
apices and so soft and delicate that they may easily be pushed over 
with the instrument In our case induration at the base was marked 
and could easily be felt through the vaginal walls 

The histopathology of the vegetating s^q^hiloderm has been described 
by Dennie as follows 

When sectioned, the lesion is seen to consist of two parts, an upper, 
dense, finely striated portion, about 4 mm thick, and a lower nar- 
rowed core Microscopically the former shows many slender epithelial 
fingers connected above by thin budges and below penetrating the 
corium 

Tertiary Syphilis — Age — Gumma of the bladder occurs especially 
in middle life, thirty-five to fifty years of age, but may occur earlier 
or later 

1 Pams are variable, inteimittent or continued, or radiating at 
times, inci eased on deep pressure, little marked if the lesions he on 
the base of the bladder, much more marked at the time of micturition 
if they he at the vesical neck 

2 Hematuria is the most constant and important symptom There 
may be a terminal hematuria, intermittent hematuria, or a constant 
hematuria, lasting from the beginning to the end of urination This 
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iim\ Ih. m unt or unifiw n jk atnij, nt irn^Oar mU r\ nU oftt u su liu^ 
111 a jK.iulmr ninmiiT cnpruiimH nt tiiiuN ns in Imiiorrlinn s dm to 
iKsij)ln>iiis. 

L l*ullukiunu Ls u fritimiit sMnptoiii tliL urine uliim^t nlwn}:^ 
wntaiiii u liu^t <iuuntit\ of nil ctlla and Ienkoc\ti‘S rnril\ ha\c 
aD> urganiMiu Iks.!! found 

Vj a rule the {general pin Men) cothlitioii id little alTeetenl 
Cysiotcopic h xuannniiiiu —Tertian ^X'jihilu nianifc'sts itM'lf on the 
\C2iical mucous coat ni the form of ulcerations 
Hie diagnosis of ulceratioiK IS not dilheult tins nm\ In. niundnl 
more or h‘::>s exteikle'd iMiIate'd or multiple thi\ niiike prujixtioiH 
into the eensieul caMt\ the esipes are infiUratesl and the I>a>c is gener- 
nlK coMTesl with a \ello\\ ]mrulent mass. 

It must nut Ik. forgutteu tliat H\i>hi]is of tlie liInddiT nm^ ha\e 
Its course quite inde^Kiident of other sephihtic inanifistutiuns Thu 
most vane’d feirms will Ik. olj'<ncel frtim simple hviKretmu of tlic 
mucous lueinliraiie to extended lirtakiiig down of ginnnmtons tissui 
IHtpattii.— SctuiiJary and Tertiary SypAi/u — bvphihs mav alTe'ct 
the liladdeT as well as un\ other part of llic ImmK l)ut thea is no suth 
thing as chanerc of the Idailder Sviihihtic alfections of tive Uliulder 
that prwluexhCNeralde'atruetiNcsemptomsU long to the tertian j)cno<l 
Se^ilinuic ule*eration of the Idudder mue'uus membrane mas Ik. m)1i 
tan or it mas ap|)car at the Mmie time os ssqdnhs of the skin and 
other mucous uiemlirancs. 

During the sccomlors stogc of the dixaM. on the mucous incinbraiit 
of the bladder mas Ik. found a geiiero) or lotaJiresl eruption whith 
mas l>e in the form of ulcerous pHn-e-N-ves resembling nmt“uus patchese 
(•umiim of the bladder simulates tlie ulceratisc form of impillnr^ 
carcinoma. ITna is esiKcialls munifcbt ssliin tlies are lioth liroken 
‘lown ami cosereil witli mucus. \s thcbc tumors mas occur dunng 
the latcT periods of life tlic time wlicii maiignane} gencralK occurs 
a (lifTercntial diagnosis is im|H)rtant. One sliuuld consider the age of 
^bcMticnt the Inston and tjic |K>tk8ibiIit\ of specific infection 
Tlicsc ulcers ma^ extend deep and lead to jicrfomtion of the bladder 
peritoneum or to \esico-\aginid fistula.. 

In this connection it should not )>c forgotten that carcinoma mnj 
c^ist with lues and the presence of a jiositiv o Waascrmoim reaction 
therefore is not ncccasanlj conclusuc 
Simple solitan ulcers shouh) arouse iuspicion of s^qiliilis cbjictmll^ 
u tul>erculoftia can Ikj axcludcd l>j bactcnologicol uxomination bx'ph 
nitic ulcers can be distinguished from onlmorj or tuberculous ulcers 
X the infiltrated edges w hich project more or less into the ulcer cnxnte 
S'l^hiioma gcnerollj causes s\inptoina of new growth 
^u hemorrhages which arc not influenced bj rest or other treatment 
Hemorrhages from gumma ma) last from the begmning to the end of 
unnation while hemorrhages m ulcers of the bladder c\en if syphilitic 
ore terminal 

Dicers arc more apt to cause pyuim than gummato. 
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The nurnbei, size^ and location of the lesions gieatly inhuence the 
accompanying symptomatology 

In concluding a diagnosis of any ulcerating lesion of the bladdei of 
doubtful origin, the solitary ulcer of Fenwick and the elusive ulcei of 
Hunner must be considered 

Treatment —It must not be forgotten that vesical syphilis, whether 
secondaiy oi teitiary, is only an incident in the course of a general 
syphilitic infection and that aftci the vesical lesions aie healed, every 
effort known to modem medicine should be made to safeguaid the 
patient from a relapse m other oigans 

The Wassermann reaction oft'eis the best and most efficient guide 
in the management of syphilitic cases Unfortunately, the tendency 
IS to give too little treatment and to stop when the fiist negative 
reaction is obtained 

Under the new therapj'’ (arsphenamine, mercury, and bismuth) all 
patients who come under observation should be treated at least nine 
months after the negative goal is reached, giving during this period 
continuous mercury rubbings and injections of bismuth, supplemented 
by at least two courses of intravenous injections of arsphenamine It 
must be distinctly understood that treatment should be continued 
vigorously durmg the “negative phase,” m order to secure permanent 
results It should be borne in mind that dilatory and haphazard 
treatment, while healing the lesions, often produces both an arsphena- 
mme- and mercury-fast spuochete which, when localized in other 
regions (spinal fluid), may never be dislodged 

Spmal fluid examinations, while appearmg superfluous, are much 
indicated here as m other forms of visceral syphilis, and a physician 
with the patient’s best interests at heart should certainly insist on 
makmg them 

Spmal Cord Affections Simulatmg Bladder Disease —Besides these 
secondary and tertiary syphilitic diseases of the bladder there are a 
considerable number of cases that come under observation on account 
of spmal cord disease (progressive paralysis and tabes) 


THE TABETIC BLADDER FROM THE STANDPOINT OF THE 

UROLOGIST 

The primary consideration in this class of cases is the earliest possible 
recognition of any urinary changes which may occur in syphilitic 
involvement of the nervous sj stem prior to the development of obvious 
tabetic or ataxic symptoms The major problem, however, involves 
an accurate diagnosis m those cases in which the specific tabetic 
process has become apparentlv dormant, while the urinary abnormality 
persists or gradually increases in severity 

The secondary pathological changes m the urinary tract depend on 
the extent and character of nerve destruction involved m the paralytic 
process A thorough study of the innervation of the apparatus for 
urine expulsion has been made by de Lisi and Colombmo Accord- 
ing to these authors, the bladder receives a triple system of neives 
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The most jnijKJrtui t f;rou|) pnHtttliiij, frojn tlju h\ mpu^httic. axsttni 
In ua\ of the '•ocoml tliinl uml fourth latcml luiiihur ipinglm, tlic 
iiui^-ntcncpantlui the tru. mr\eH unci the li\iM>piitnc plexus 

''fcoiKih In wa\ of thcjKhic ntixea of the mitonouimis ^cral group 
The thinl •^\^tn^ of iktm's proMihs for the txtinml sj)hiiu ter of the, 
urethra and the. |Rrnu‘nl uhiili un. autdian to the t\i»ul3ion 

of unne llie latter are ripre-Ntiiteil h\ the piieltuelul and Inlong to 
tlic sacral leluxtis and tlu'fefori to the etrehtxi pinal '•n tern Huh 
s\ tem IS ne)t UsuuIIn atTcetiHl exexpt in the lueni aeUjitutHl stage's of 
tllC dL'4'rt. c 

hroin a stud\ of the iniienation it is sexn that anv utteinjit tei 
(snrelatc the iui:ro|mtholog\ e»f hlaehlir desturluiux's is extreincK 
difRcult lUlH etesl u nge of the tenus prexlnneul or pre'utiLVie and 
Hiniial iw ‘‘atUMC lues ela-vifltsl the elL-K'O-se into tlieNc two stage's. 
It vs the former v* Ivich ine>sl t e>nt‘i rns live uroUvgtst us a ehagnostic predn 
leni siiice the alterations of hladdef function are imtst difHcnlt of 
interiiretation in the e'nrhe'st stages of tiers i-fileer involvement 

\ rex'cnt studv of the ven e'arlie-st eliangt'' uhieh might exxur m 
IXTaeins With octive ceTcliroapinul sv-j)Iiili3 hut witlieait defuiite talxtic 
svinptoms is pven as follows 

TeuM ] —I SUV Luseir ( le s b" is 1 \tii tm situ Vcn\ e ( uDiu^ns VL 


Si nil us Be r *rrH e t T \i»knc s> yrruu 

SuwLar 1 At bC 

C'oajt >q { a.<n. 

IVmliie IJi jU U Bj*«.rDiun tr» 111 o is uO 

IVwtiie tinoBl floid VV Bw^nuaDQ n* rtii o uO 

« lot lUrrrIlfz s uO 

1 bIHIat rrlVs al»etii ei ..lU 

lUimttfTK i 4 Kn U ^lU 

VnoU ItolicTtM-n |iui a ^ 12 

lUUiuU run a SI 

FfTTuetif) of uritLBlloo “ uO 

DljGcuIt> In ktBnlnB •trv.uii I 20 

0«*>kfa*l ili-curib S oQ 

\oftQiBd ia<v>citlo«tir« of unf>© 3 jO 

Hr^ktoAl uHoo It oO 

ItetAxod r«e»I iptiorerr 3 20 


Of the b patients with In jicraetivc kiie'c'-jerks 4 c'ouijilaiiie'd of souie 
freapieTitv of unimtion auel i of cxx-ubiunul dvaiiniu Noue of thevj 
patients had anj re*siduQl unne vvlicn tejsted In catheter \o jiatho- 
logieuil c-onOition of tlic unnarv tract wua elemoiutrahle ajiart freaii 
bladder imtahiiitv Hic urtnaJvbis was iionmd ui all 

Of the 14 patients w itli resudual unne 1 liael reliexe^l rcetnl sphmeters 
2 had nocturnal incontinence aiiel 4 Iiuel Vrgjli KobeTtbon pupiU. 
The suvallcst amount of rcsielual unne vvaa tX) cc^ and the largest 
ISO cc nils was tested on two or more exx'asions. Pvnina was 
present m 4 of these cases. In none of these patients was there sufR 
cient unnary distress to cause them to seek medical adviex. except 
m tlio 2 cava of nocturnal ine'ontinence Ml were under active sj-ph 
uitie: management In tlie preataxic stage, there maj be definite 
oladdea- sjmptoms such as frequenev and dj-suno, with or without 
unne retentiou. 
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The patillar rcfltrcw mav l>o ahsint l>ut «)n tlu ciintrnr\ tlu-^ 
iua\ be nuruial or incappiTutitl During tins piTio<I llu Mood W us, cr- 
inann reaction iuq\ or inu\ not Ik* imi itivc viluK the spinal fluid 
WoikMTniann n-uction is iiuanabK ]mj itut unIi"'S the patient has 
preMou-l\ had prolonj^etl anti- qiliihtu tnatiiunt Hk pre^net of 
an Vrpjll UoIh rt son pupil or lost knot rtllive^ ti)j^ithir uith a relaxinl 
rectal sphinctir should nlun\H s.iipj.cst (tnbro ])mal s^•])lulLv In 
conelutlinp a diapno is priattr stress shouhl Ik plai-ctl on tlie spinal 
fluid anal\ is than on the txstiHcopie pit tun unli*ss tilt patient has 
])re\inii>l\ Imdintin iM anti \phihtie treutnunt 

Vs a nu'nns of couiparwnk of th< diiiual pieturi uiiuh inn\ I>e 
pre-scntcd in more adxanenl <a.ses t)i« findinj^s in it) jiatieiits uitli 
diSnitc atanc s\ mptones is » ii 

TiBU ■* — IN *0 I »T1».NT «IIU IlklIMT* VT \ir S\ut>T1}U». 


C pat <• 

PomU\« UB«M:miana rrwSNjn tJ 

Per^Un »|»UuU thibi A>w<rTUAi)r) frotiii D *0 

U>-ijen.rli\o I atdlw rrOrx 2 

P*t«tUr rrfVx iklM-ot or »1 uk£i h 12 

Hwnlenc K*n I 

\rfaQ Itol^TtMtn iHiiiJ 10 

FrPTwory oT ufiflUtoo 1 

la/rrvwoo' 0 / uririBrktn 0 

DUEetdt) m tartlac itrvM 3 

Drfuri* 4 

ItuwuUwar* * 

Los« of Mxua] ]a»n 13 

CrW* (icn*trle Of 3 

ItnoMuLfl* 1 

UmnU 0 

PrurU 7 

PractBtltU 1 

Ilrtucd rrctal mi Kir, (rr & 

Untdiul uHoe IK 


Dlipio*!*, rile uasiratt <luipm>sLH of taMtu in\ol\imeiit of the 
unoan blatlder nspnrcs a «U finite routine methul of proccilure. 
hollowing the usual earefui tiiiiir^l histon and phi'sira] eioiinnation 
unnal\-ses aud renal function tests should be made Uceause of tie 
existence of residual unne m these cases it is not adiasable to per 
form tJie standard d\ e-c\t retiou tests unless routine cathctonration 
of the bladder lias jirci loiish lH*cn in \o(fuc h stuimtious of the urea 
nitrogen c-ontnit of the bloot! will gi'e u more accurate ond eiitinK 
i^fe meojiH of osce rtainnig tlic renal function Palpation uud pereussion 
of the lower uniian trait anil estimation of the resHluol unne umlcr 
strict asepsis will reieal the local c^onditinn 

It must bo emphasised again that regardless of the blood \\ 
raann reaction spinal puncture must be performed and a careful cell 
count and W assermann test mode with the spinal fluid 

Lastly cjatoscopic examination c>^togpams or other roentgeno- 
o^cw testa should be made m the more limited number of cases m 
which these procedures arc indicated 
M V 1—7 
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Ci/^loicopiG Findinqs —The cystoscopie picture will viuy witli the 
extent, duiation, and beveiity of the destruction of innervation to 
the bladder itself, the bladder sphincter, and the posterioi urethra 
It will also depend upon the piesencc oi absence of urinary infection 
and possibly anatomical abnoiinahties in these regions 
Theie is a definite lelaxation of the internal vesical sjihincter and, 
although the external sphinctei may be spastic, the uiethra is usually 
much more tolerant to the examination This lelaxation evidences 
itself by moie or less obliteration of the noimal outline of the bladder 
neck and encioaching prostatic lobes, and distoits the visual picture 
by a funnel-shaped continuity of the bladder outlet and prostatic 



Fio OS — Cyatoscope in faulty position, resulting in diagnosis of median bar obstruc- 
tion The hypertrophy of the trigono and intorureteric musclo, wth coinplotc relaxation 
of the internal sphincter, obliterates the identity of the outhiio of the nook of the bladder 
The interpretation is cspoiially dilFicult in the presence of aovore bladder infection with 
ulceration 


urethra terminating at the external vesical sphincter The eiitiie 
posterior urethra can thus be as easily examined with the ordinary 
cystoscope (prefer ably a posteiioi sheath lens system) as the bladder 
itself 

The floor of the bladdei , consisting mainly of the tiigone, is ele^ ated 
and the mtcruieteiic bai is markedly elevated and often greatly 
hjTici trophied Theie is fieqiienth a vei.\ deep pocket behind this 
musculai iidgc, bimgmg about an unusually deep ba,s fonde Caic 
must be taken in the orientation of this picture, as even a skilled eysto- 
scopist might erroncouslv consider this a “median bar” obstruction 

(Fig 6S ) 





TiBETlC BUlDnmt hhOil bTi\Im)I\TO^ THE UhOLOriST 00 


At the shIcs tliL tngonc taix-M off into pronoiniwl unaa of imiN.ulnr 
h\■p^JtroJ)Il^ \\ith rilttxntion of tlit hlnihlcr nntiII htti^cin Tina tra 
bccuhration rt-sulta in tliL fonimtion of safculw or dciJKT pocktta 
l)ctwccn the prominent inUNtlc humllis. 

It haa liccn atateal that the tniU'cnlation lias u iirwlilt'ction for the 
lateral fornici’a of tlic hloildtr Vt uii\ cMiit it is iin(hrtihtcill\ more 
patche m dutnliutnm tlian the u^uol)^ more pciiirulizetl tral>ccnIntion 
folloHing a long-standing ohsirmtion at the eoical outlet 

The ureteral onficca usuallv ''how hut slight changes although in 



of Isiir*. 

later stages of the tabetie process thej nmj appear inoikcdK relaxed 
and gaping wath a resultant blupgishness of unne efflux 

It muatbe carefulK borne in ininil that e\ en in patients witJi definite 
cerebrospinal se^ihilis or e\cn an apparent tabes the unnarv symp- 
toms max be due to a inechoiucal obstruction The conditions most 
often oxerlooked in these eases arc median bar obstruction median 
lobe prostatic bx-pertrophe contracture of the xcsicol neck, due to a 
vrlerotic process in the prostate and hx-pertrophy of the tngonc. 
(Figs. 09 and 70 ) 

Propiosli.— The prognosis xnU depend upon the extent of irreparable 
ncrxous destruction by the sx-philitic process. The general condition 
of the imtient tlie extent of curdioxasculor iiixolxcmcnt tlie amount 
of residual unne tlie jircsence or alisence of unnurx nifcction and 
ihetcnacitx of IkjUi patient and phxsician to adhere to a long painstak- 
ing program of carefuUx cxecut^ specific treatment are the important 
factors. 
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Cyitoscopic Findings —The cystoscopic picture will vary with the 
extent, duration, and severity of the destruction of innervation to 
the bladder itself, the bladder sphincter, and the posterior urethra 
It will also depend upon the presence or absence of urinary infection 
and possibly anatomical abnormalities in these regions 

There is a definite relaxation of the internal vesical sphincter and, 
although the external sphincter may be spastic, the urethra is usually 
much more tolerant to the examination This relaxation evidences 
itself by more or less obliteration of the normal outline of the bladder 
neck and encroaching prostatic lobes, and distorts the visual picture 
by a funnel-shaped continuity of the bladder outlet and prostatic 



Fig C8 — CystoBcope in faulty position, resulting in diagnosis of median bar obstruc- 
tion, The hypertrophy of the tngone and mteruretenc muscle, inth complete relaxation 
of the mtemal sphmcter, obliterates the identity of the outhne of the neck of the bladder 
The mterpretation is especiaUy difficult m the presence of sei ere bladder infection with 
ulceration 


urethra temunatmg at the external vesical sphmcter The entire 
posterior urethra can thus be as easih examined with the ordmary 
cystoscope (preferably a posterior sheath lens system) as the bladder 
itself 

The floor of the bladder, consisting mainlv of the trigone, is elevated 
and the mteruretenc bar is markedly elevated and often greatly 
h^-pertrophied There is frequentl\ a ver\ deep pocket behind this 
muscular ridge, bringing about an unusualh deep ba^ fonde f'are 
must be taken in the orientation of this picture, as e\ en a skilled c-a sto- 
scopist might erroneously consider this a “median bar” obstruction 
(Fig 68) 





Tllh Kll}\h) lui 

Lucid TriulHitut —ioTK^'d fluidb dunnf, tljt ilu> atul uriimn anU- 
septiw arc \ alimblc iii tiie tnirliiT cuMa. It h lu^t to ji\ oai all lot al 
DutnipiJatam of t)jc unnurv tract if /MJoaibiu 
In uifc-ctctl cutcs, with d\Miriu aiai frc<|Utiic\ inters q1 

cutlictcniatioii uiul Ia\apc of the hfutidcr inu\ allo' tlic sunptonts. 
OmwoimllN thi\ a^a\utc tlunii If a t-onMiUraUlc (jvumtit\ tvf 
rc-a<ltml unne is priNciit nhuh wcaiLiiij. juxtunml innaitimntx. and 
Ik^I HcititJj^ tile tijurv to piifMic w to pats n cutlnttr institute 
laxaRi and tlun iinpl\ the l>)a«hltr when tin patient is ritinUK 
This mav eoutnd tfic incoiitnuiut 

In the inoat dilnlitutisl jmticiits inarkctl niijiniMiiicnt ina\ be 
attoinwl b\ putting thnii to Inti and iiiM.Ttin|, an inducllmK urethral 
catheter 'nibnxtucntli rnfcfvai catlic tcnzatn/fi niiist l>c carnt'<i out 
In the uiKDinpliiatnl “ tala tic bladder ni^cs, even uliin u ris^alual 
unne of from IKX) to 1000 cc is pre^iit aial the IiIikkI urea intropen 
is ijonnal tlie hladilcr sluaild Ik. iiiidisturlxsl jrnitmtnt in tins 
class of eases hould Ik limited tosXsUmic inaim;;inicnt lAxal treat 
ment must Ik instituted onK to combat iiujKratue eoniphcTitioas. 

The cNstoscoiK IS a uiost \ahmblt aid in diirirentintiM}, u pural\tic 
conditiou from u mechuiiual obstnictioii ll diotild Ik UhsI ujiK 
after a lhuroiiji,h routine has Iwo folloHisI T he j>osMbilitii*s of error 
m mtcqirctation of the c>stoseopic ]>u(iirc must Ik l)orne ui inmd 

SYPHIU3 OF THE DEETEE. 

Sjiihdis of the ureter IS rare \ ease has been di-Knlieil l)\ Hadden 
os inentioQcd Iin Oder and Gihsoii 
IMiile itjtol\cmujt of the uretir has been oliMrieil ju conjuntuon 
with bladder sNiilnlis, it is imi>ossible to recotnnxe tins condition alone 
except at aiitopsi 

Esientlal Henutoiia.— While a ^reat ileul c)f siK'culation has bc'cn 
hrouRht fnrwanl m rejjanf (o the etiologicid factors in essential Iiciua- 
turm fen ha\c coiisidcTcil the jmssibihtN here of secondarj ulcers or 
the formation of KummatiL It might be well in this class of eases to 
dmnnate thoroughh this form of infection iKforc dctahiig iijmiii some 
(louhtful ctinlogj 

3YPHEJS OP THE KIDNEY 

Sj"phiJitic nephritis momfests itself in the following forms 

1 Acute porcnclivmatous M-phihtic ncpiiritii. 

2 Chronic interstitial ncphntis- 

3 Anuloid kidncN 

4 Gummatous kidney 

UiKJer this headmg will lie considered oiil\ those fomis of S 3 ^)hdltlc 
infection m winch tie symptoms and pothology can he actually 
attributed to tie Spirochata pallida the first and the fourtle 
Aijute Parendiyiiutoaa Syphflftfc Nephritis, — Sjnonjmi. -- Veuto 
earlj syphilitic nepbntis ncphntia syphihtica pneeax. 
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The premise that uremia is responsible for the complicating symp- 
toms, or even death, in tabetic involvement of the urinary tract is not 
necessarily supported by the facts The urea-nitrogen estimation of 
the blood in a limited number of tabetics with appreciable amounts 
of residual urine is usually within normal limits In rare instances 
onlj'^ does it compare with the nitrogenous retention that accompanies 
a like quantity of urine retained by mechanical obstruction It seems 
more plausible to believe that the pains and associated toxic condition 
of these patients are due to a long-standing syphilitic process and not 
uremia 



Pig 70 — Hypertrophy of the tnnoae, uith distortion of the bladder neck and door 
Contraction of the muscle of Bell on the left exerts upward traction on the mtemal 
'cesical sphmeter, causing int omiietenc-c of the sphincter, resulting m nocturnal mconti- 
nence 

Treatment —Treatment is either s\steimc or local, or both In 
the uncomplicated cases of tabetic bladder, treatment should be 
systemic and not local The same precautions should be taken in 
catheterizing a tabetic bladder as in catheterizing a “spinal injurj 
bladder ” The less instrumentation and local manipulation the better 
The forms of treatment that have been the most satisfactory have 
been Intensive mtracenous arsphenamine injections followed by 
spinal drainage, continued with mercury or bismuth injections or 
mercurc inunctions 
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1ms ojil\ lietu in tlic last t\\uit\ Miirs timt tin s\pluhtK Uioln^x in 
jimiiN cuscs i)f nortii nmur\ m has lictu rcf«j,nin'<l 

In Munk s clinu umun^ J(rO patients wuli \ iMinil svi)lulis show inK n 
btrtinph piJsitUL Wus-MTiimnn kSpiri'int of tlit niLii uml Si per cLiit 
of the women tlul not know that thc\ liud iho infeition 
\otwitlibtuiuhnp tlic aiKnmx in our knowleilpe of Msc^eral s>iilnlis 
the bubjeet has Iktu inoro clenirK nndiistootl onK since tho intrt>« 
iluction of tlio Wassenuunn remtion in practice. 

Dunnp tile lost ten semm consuUrobli lite*ruture has oceumulatcil 
on the subjeet of »^^)luhs of the kulnev \nionp the authors who 
ha^c reporte^tl tmies ore Cnonlano^* IDl?) Ilnneroft lOW Miller 
anti llaN ^ 19.W tucci ^ 19J0 lAre-lwiillet and I clonp ^ llkW 
Ilich 103J and Tzanck Jauniiet am! ’Sqjrcanu 1931 
Etiolofy —nils fonn of nephntu is a heiimtopcnous injure not u 
tissue process ami it is mUMsl b\ the prt'H.ncc of the ^piroehieta 
pallida. !!% moat aiithon therefore sjplnhtie neiihntis us wedl as 
nephritis causeti b\ scarlet ft\e*f am! other infe-ctious di'^'ase’S is 
atlnbuteil to a toMc cau>e The ulca that (ho condnnet! ndininistra 
tion of mcrcurj in sv-plulitics cause's a ncphntis has long betn liehl 
The c|uestion of whether the kidnci iiijuri in tlie&c ca'd is due 
to sj'pliiits or to iiKTcurv is tle’cided at oucc bi tlic hiKUtl findings 
m the unne reference to winch will Ik made later Jn tlic nephritis 
causa! incrcun there is neicr lipoHi degeneration therefore no 
lipoid casts ore found m the unne. 

Xatumlls there arc nil sorts of tmositioiial forms from Ncrj severe 
coses of ncphntis to slight and 4|UickJ> posting albuiuinunas, whicli 
nianv sj-philographcrs e5)}>cnnll> the hrench nmintam art \cr> fre- 
quent but, accwduig to Iloffuiauii ore rare m Gcnnan> 

Since the discoverv of tho Spiroelueta pallida wt arc in a position 
to teat ita relation to the kidncj In tlicsc invcitigations it has been 
frcqucnllv found iii the kidnevs of congcnitallj syplnlitie children 
Thej have been rcportcil os iiavuig been found m tlio unne m cases 
of acquired syphilis. 

llecent syphilis can gencrollv he dcinonstratctl b\ tlic cbnical 8> uqi- 
tonis however tlicso uiav be so masked b\ sevue edema that thoj 
arc not apparent. It is more difHeailt to palpate the glands and 
even the eruption is not so easj to recogmte on an edematous skin 
Therefore it is porticularK important to moke a diagnosis cither h> 
finding the spirochetes in the unne or b> tlie AVosaennanu reaction. 
From his eipenenco ui dctcnmning the syphilitic etiology in a giv cn 
case and from the recent advances in svphilologj IIolTmann fonnu 
lated the following signs as on mdicabon of early syphilitic nephntis 

1 The demonstration of recent syphilis by chmcol symptoms find 
mg the Spirochieta polhda m primary or sccondorj lesions, and a 
positive Wassermaun reaction 

2 Characteristic signs m tho unne such as enormous albumin 
contents and the findmg of tho &puwhteta palhda m tho sediment of 
the unne removed bv cathetcnzatiou 



102 


SYPHILIS OF THE GENITO-URINARY ORGANS 


Tlie first to acknowledge syphilitic kidney diseases was Bayei 
In 1840 he wrote as follows “ I have seen cases in which the indiience 
of constitutional venereal diseases seemed so striking that I did not 
hesitate to attribute, at least to a great extent, the development of 
kidney diseases to the venereal eaehexia ” 

The first description of kidney syphilis was given by Virchow“^ 
in 1858 He observed that simple nephritis is often found in syphilitics, 
but that that does not justify consideiing them specific, because they 
have no characteristic signs 

In 1867 Guioh®® published the first report of syphilitic albuminuria 
and Perodu“® the first description of early acute syphilitic nephritis 
Karvonen^®^ and Neumann^^® are among the writers on the subject 
More recently, Bauer and Habetin,^®® Hoffmann, Osthelder,^^ Welz,“^ 
Tach,^^® Moritz, and Damask^^® have rvritten communications, while 
the excellent monograph of Munk“® ranks as authoritative on the 
subject 

Owing to the fact that the causative agent in syphilis was so long 
misunderstood, few reahze that during the period of secondary localiza- 
tion (secondary eruption), the spirochetes are actually present m every 
organ of the human body to a greater or less extent, and the fact that 
syphilis may cause disease of the mternal organs during the eruption of 
the first exanthem or even for some time before, is recognized possibly 
by sjTihilologists alone 

Hoffmann has shown that transmissible spirochetes circulate in the 
blood three weeks before the outbreak of the eruption 

For a long time there has been a great deal of doubt concerning 
the specific nature of the nephritis appearing in the early stage Sena- 
tor,^'^'^ an expert himself on kidney diseases, did not admit the real 
nature of this condition in 1902 

In 1926 Hood and Murphy“® reported a case of acute syphilitic 
nephritis in the early secondary stage of syphilis In 1928 Lenormand^^® 
reported the case of a man, aged twenty-three years, in whom the 
mamfestations of sj^ihilis appeared m the kidney before the appear- 
ance of secondary roseola on the body The symptoms included 
albummuria and edema of the lower limbs The Wassermann reaction 
was strongly positive Recovery followed specific treatment with 
mercury There are only a few cases of preroseolic nephritis recorded 
in the literature and those were simple albuminurias Lenormand’s 
case differs in that it Avas an acute parenchymatous nephritis In 1930 
Rinaldi^® reported 2 cases of syphilis of the kidney in young persons 
which demonstrate that the phenomena due to generalized visceral 
s>Tphihs may be earlier and more common than is believed, and that 
the exanthema maj. not be the first manifestation of generalized 
sjTjhilis In one of Rinaldi’s cases spirochetes were found in the urine 
We are astonished to find that today a great number of cases of 
disease of the heart, blood-vessels, liver, kidney, and j’oints in syph- 
ilitics are due to the Spirochseta pallida, jet more surprising is the 
number of sj^ihilitics who do not know that they are affected It 



PLATE I 



Acut« Parenchymatous Syphilitic Nephritis. (Munk) 
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3 The influence of specific treatment, which is almost always evident 
if mercury and salvarsan ai e correctly used 
According to Hoffmann, acute syphilitic nephritis may develop m 
two ways either gradually, without any specific symptoms, so that it 
may be overlooked unless the urine is examined, or in a more or less 
stormy fashion, with marked edema and fluid m the body cavities 
Howevei, most patients seek the physician^s advice on account of 
geneial edema and weakness, this gradually progresses and anemia 
may be marked 

The principal and most chaiacteiistic symptom is the anemic appear- 
ance of the patient, with a more or less severe edema, the patients 
complain of a gieat weariness and weakness, sometimes there is diffi- 
culty m breathing, headaches are not very fiequent, vomiting, as a 
rule, appeals late, as well as other uiemic symptoms 

As long as there is no complication the tempeiatuie raiely goes 
higher than 38° to 38 5° C , chills are not present The only symp- 
tom that the patient complains of is that on urinating he notices a 
small amount of urme 

Unnary Findings —These are especially chai actenstic The volume 
vanes from 300 to 1200 cc , the coloi is noimal yellow, leaction acid, 
specific gravity very high, albumin contents generally high, up to 
28 pel 1000 Microscopically, examination of the uimaiy sediment 
shows a small number of led cells, fairly numerous white cells, many 
epithelial, and a few hyaline, waxy, and granular casts, but most of 
them hpoid casts Under the polarizing microscope, m fi esh specimens 
the whole field may be strewn with double lefracting drops, some of 
them in crystalline form and some of them cylmdrical 

In 1915 Stengel and Austin^® examined the urine with a polarizing 
microscope fifty-eight times in 46 cases and 23 showed nephritis with 
an abundance of albumin and casts in the mine Of these 23 patients, 
6 had a positive Wassermann leaction, 3 had strong presumptive 
evidenee of syphilis, but not a positive W assei raann i eaction Fourteen 
had not the slightest evidence of syphilis The 6 patients with the 
positive reactions all showed lipoids in the mine, whereas m the 14 
non-syphilitic cases only 5 showed lipoids in the urine 

Pathology —According to Munk, the pathological anatomy of this 
form of syphilitic kidney, at the height of the disease, correspondsato 
the so-called large white kidney, a name given it on account of its 
macroscopic appearance The color is really not white, but a grayish- 
yellow, due to the lipoid contents and the cloudy swelling of the coitical 
substance 

The kidney for the most part is flaccid and soft On the surface 
of the kidney it is possible to see, at times, individual groups of con- 
voluted tubules appearing as yellow flecks standing out from the 
remammg grayish-yeUow tmbid ground substance 

On cross-section the cortical substance seems increased m breadth 
and so swollen that it stands out over the medullary substance The 
medullary rays may be recognized as gray, watery stripes, often com- 
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l)lctcl\ traiiijuirtut and gululmovu while the tortital inraimdi appear 
turbid mtcrscctwl b\ bright \cllow stniics and llccU wlncli are the 
coneolutiil tuliules lelucli have undcTj.onc fatt) tlcpencrutiou flic 
ore not well Blletl while the, va^a recta of the me-tlulIarN aub- 
itance ore xi tliat there a a shtuii cuiitra:>t ni the eolonng of the two 
i,ul»>tQnces. I’late I a pieture of a fnizen ‘^■ction of siicli a 

knlnee nilureil with ^udun liaiimiaiin riiohjwadHnn coloretl mIIow- 
lili ml we M-t lliL eimeolutinl tulmh-e ihic(l\ atta<kedl)N tlu hjioKl 
(li'peoeration lh.“'i<h‘:i the hpoid sotiie parts of the 

coneolutcel tubule's show a somcwlint mdistinet apiiearauc'c The-w 
ore in a state of eloude swelhuK I he j^loniemh an on the coiitrare, 
completeK intact Tlie nuclenii stains well and the inteTstitial tissue 
docs nut bhuw an\ clmiiRcs wliieh indie-ute inlUmiinatoiw proct'v^'s, 
either cellular uifiUrutiou or prewluclue proliferation We haee there- 
fore an orRTin whieh has utulerRoiie a pureK iIcReiieratiee change 
Thedoudv swelluig Itself is a elf^eiurutiee stage wlncli uiae jmssoeer 
into fatt\ or hpoid de'gcneration \ note\Torth\ fact is the rapid 
appearanet; of pmnare Ii|>oid de'geiie ration of the kidiiev ejiithehuni 
without Qiiv further <le'Renerati\c or later iiillamniaton clianges. 

ChutcalK this t\i)e of ''>i)hihtie knhue is an acute neplintis but 
from the jwnit of Mew of |inthoh>gicu1 onatoniN it is a dcgLuemti\e 
non inllanmmtore change of the orgon of a ehroiiic elmraeter, and cun 
l>c «ct in a group li^ ils-lf os a fonn of de'geiuratiee kidne\ disease 
^H.'cuhar to ssphilis (.Mimk) 

8yinptom»,“Thc Icacbng seuiptoins of ncplintis following iiife'etious 
discTLscs arc markenl unenuiu and a considirahlc degrc'c of dropse 
which IS a drop \ of tlu IhkIi caMties rather than a general anasarca 
os in sNiiluIis. Headache and nsc of teuijicralure ore oulv a\tcption 
oJIj obscrec^l ni uncomphcatc'il cases. 'Nlorki'd urciuia is unusual if 
there is not a e'OiisideTuble de'gri'e of stasis the h\cr and sple*eu are 
meoWed onU uiodcrateU if at all Murmurs lna^ he demonstrated 
m the heart from tunc to time hut thee ore generally duo to anemia 
Accentuation of the se't'oiid aortic sound is rare at least in the begm 
ning and at that time tlicrc arc no signs of mcrcosesl blood pressure. 

The 5\mi)toms of ne])hntis nine appear m a few months or not 
until some NcTirs after the infection The Wassemiaim reaction mai 
be fatrongh positiee or ouh weakle jiositiec Ilowcner a iKwitne 
Wassermanu reaction is not suOieient to decide the question whctlicr 
m a giien case we ha\e a sj-phiUtic nephntis or luerch nejihntis in a 
sN-phihtic iiatient but it fills the gap iii the hiatorj of patients who do 
not know that the\ hoNc the disease and it increases the number of 
demonstrable sj^phiUtic cases m which the nephntis 13 obscreenl 
Unnnry Findings —These ore of the greatest importaucc The 
doilj amount is small sometimes os httle os 300 cc The unne 13 
^bid >eUow or brown m color and macroscopicalK onl\ rarelj shows 
reaction is ftlwa\3 acid specific graMtj high sediment 
abundant Its chief constituents arc double refracting hpoid sub- 
stances which are aometunes free m individual droplets or clumped 
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\winlm}, to Munk a mcw h u futnl onUtmu in the at utc stage w n cn 
rare in vpiti of the i\tri ''STuptoms Mi<hiusiln)ps^ niumm, wcakiit'vi 
and M» fortli 

Iloirnmnu viNs “ 1 lit prognosis »»f furl\ acute sN^iluIitit ne[)liritis 
uhich WM good bthin Ims become e\cii liettcr since tlie introduction 
of arsphenammu 

\\c lia\e tuo jHiNtcTful rcmithcH botli Ixing liamdcss if propirh 
usctL In the inajontN of cased tlic ulbiiiuinuna is coinpIctdN o\cr 
come Dentil la rare and uhen it occurs is |H.rbnpa due to iniprojiLr 
treatment The quick cure u due to the double uetioii of ursphtnannne 
ami lutTcurA against the spirochetes through the lilootl and unnar\ 
tubules. 

Treitment. — In even case of Hvplulis winch is pnsentetl for eviniinn 
tion ami treatment a t areful unnaU sis shoultl he imnle and if later on 
an aihuimnuna pri'seiits itself its etiologv will not Ik. so oliseurt If u 
patient comes for treatment at the height of Ins desease it is gcnemlK 
extreiiie droi>s\ aiul ohgunu that dcniand attention \s this condi 
tiun IS causes! b\ the pre-sence of the bpiroclweta pallida within tlie 
subatuDcx of the Kulnev, as soon as si>ciific renushes con he opphtsl 
(oTsphenamme niercurv hisinuth) the condition should unjirove 
biimll dusci of arsplienainmc should I>c given as soon us )>uss)ble and 
rubbings or bismutli mav be esuubmeel as '«oon as the drojisv luus 
disappeared 

Smn sav s that all sv-phiiitic meslication is honiifu) to the kidncv s. 
Arsenic mercurv am! Insuiuth injure the kidncjs in inanv wavs and 
more i>o if the kidnev 6Itcrs are olrcadj daiuogiil when treatment is 
licgun So It IS nnpefative that n careful unne uxoiiunation be made 
m all jiaticnts wlio present thcniseKcs during the cnrlv stages of treat- 
ment in order to oscertam whetlicr the olbuniui that inav or moj not 
be present is caused bv tlie bpirocbieta poJhda and not bv the medica- 
tion Serarv savs that pcntvalent urscmc and \>otassium lothdc 
should not be used in the ease of sj'plulitics when the unnao evcrction 
u impoireiL Regarding the bismuth ho bebevea that almost all tho 
fao-callcd bismuth neplintea arc m rcabt> toxi infectious and arc tlio 
result of the action of the germs of stomatitis. Closaifving the lesions 
caused bv the different medicaiuents, be etutes that mcrcurj geuerallv 
causes tone nephritis arsemc provokes either (after the first injection) 
a rcactiv ation of renal lesions or (m the advanced penod of treatment) 
an allergic nephntis. Bismuth increases the virulence of the buccal 
or other germs. Sexarj believes that danger can bo avoided bj 
cmploving small dosca of different ontisj'phihUc mcdicamenta. In 
the cose of arseme tnvolcnt arsenic should be emplojcd which should 
be preceded b> eight or ten small injections of evomde of mercurj 
commencing with 0 25 and progressing to 1 centigram dail> The 
tolerance of e\er> syphilitic patient to anj land of medication should 
be stnctly watched. 

Ayamovici,!” on the basis of certain cose reports and clmical facts 
concludes that the hdnej is not onij fatally and mcvitably affected 
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togethei, 01 they may appeal as hne dioplets m the iiiimeious epithe- 
lial cells, but a moie chai acteristic tonnation is that ot large opacpie 
casts Pine hyaline and granular casts are found, but they are raie 
There are also considerable niunbeis of leukocytes, the mononucleai 
form predominating 

It IS true that hpoid substances occur in the urinary sediment m 
secondary contracted kidney, but not in such amount as in parenchy- 
matous sj^hilitic kidney, and the albumin contents also are lower 

Munk says that greater difficulties he in differentiating this form 
of kidney from a large white amyloid kidney The urinary findings are 
quite similai, but the amjdoid kidney is distinguished by the fact that 
in addition to lipoids it has relatively numerous single refractmg fat 
elements These two forms of disease are different also m the time of 
their appeal ance AVhile amyloid kidne}'^ gen ei ally develops slowly, 
still it leads to severe clinical sj'^mptoms, syphilitic disease appears 
early with veiy severe symptoms, especially marked dropsy Within 
ten days after the first appearance of albumin m the urine, the con- 
dition may become threatening 

Munk hopes that this form of acute parenchymatous degenerative 
kidney wiU be more often i ecogmzed m the future, since it can be recog- 
nized only by means of examination of the sediment by the polarizmg 
microscope 

Unfortunately, most patients who come to the medical clmics have 
severe symptoms, and as a consequence this makes the number of cases 
appear relatively small, but there is no doubt that there are a large 
number of patients with mdd symptoms that are observed and treated 
by syphilographers 

Differential Diagnosis —Differential diagnosis can be made between 
acute parenchymatous sjqihihtic nephritis and nephritis resulting from 
other infectious diseases 

Prognosis —In most cases, with proper treatment and care, the 
patients recover fiom the first stage, even when there has been high- 
grade edema and weakness of threatening character The edema may 
last two or three weeks, or may disappear earlier, sometimes very 
rapidly The quantity of urine mcreases, the formed constituents m 
the urine decrease, but the albumin contents remain rather high As 
soon as the edema disappears completely, the patient usually regains 
his strength and appetite and normal conditions return The head- 
aches gradually pass away The amount of urine may vary for awhile 
m the formed elements, especially lipoids may be observed from time 
to time, but it is the high albumin contents that may persist for months 
aftei-ward, rising and falling indefinitely 

The relatively benign course of acute parenchymatous syphilitic 
nephritis is surprising, and like aU other foims of syphilitic infection, 
the prognosis depends on the prompt diagnosis, for the longer the 
kidneys remain jammed with spirochetes vnth theu attending systemic 
symptoms, the more difficult will it be to bring about permanent 
resolution 
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GUMMA OP THE KIDNEY 

WTiiIt m tlic carlitr nhtion-s of thu work it wad stato<I tbnt ^inina 
of the kitliiiN u rartK rcfoj^mizctl cxiipt at nutoji^N we must litlicxt 
from liic case re|M)rli that ha\e Irxii jmliii licti since then tliat it li 
pos^Hilcto Jiapni) I. jrammaloui Icsuww of the knlncN hx pxclogrnpluc 
studx iupiilcmtntctl l»x the Uasstniiuiin te-st ami the re*sult3 of anti 
■^qiinhtic tn.“atnKnt Flie fulluixinf; are all of the njiorts of eases 
tiUtl m the literature, 

Maderna^’ reixirtetl the (.“a-H. of pitiiina of tlic lift kulnt\ in a man 
a^itl thirt\ file Mars, Hadiop^plii *^howi'<l caMnions liNions of the 
kuliui T]icdia;jno*>^''ii^^‘unfinnnlh\ tlicre'sultsof jiexific tlicrupv 
The author citeil lb cases that Iiaxe Ihtii nportitl in the literature 
Lcchiur^*^ dev?nl>ctl the cose of a man apeil thirls -one si*ara. V 
Suiiinmtous node jicrforated into the kidnei iiclsis, Ihc diaRUosis 
uas made on tlie liasis of the pxiIo}^mni and tlic ctimplaints of alxloin 
laalpains. There waalieiiiatuno, l)ie\\asscnuannrcnetionwas 1+ 
\o liactcna nia found in the uniit V ntroKTade p\ilo;:rnni of the 
left kidncs -Inminl tumefaction of the taJici'S and othir changes a.** 
mduatisl h\ the filling defexts. ’*'|Mtifii tnxitmtiit riNuItctl in cure. 
Till author txinsidernl this to l>e u iom of gupimatuUH tumor 
Other i*aM*3 of gumma of the kidius huse Inxii rviKvrliHl os follows 
'lullge^ ISOl ( onul ISdl lainccrvaux ISill Heir lb07 CulFcr 
IS?1 ( rexnfield I^7*5 Kldis lS7t» spitni 1S77 Ki\ 1S77 Huber 
1S78 ''citer Ibsj Ho\\ll)\ 1S07 '**iro\ieia and Mihuls 1021 hdliir 
11)20 Hull H)20 ( liatillur and Ijiureiitier 1!)27 skJarr 10*28 
Mnnauiicbik l‘r27 and lehikann and koliaMLslu Il)kl 
Ciummatnus diMax of the kidius geiunilK apinniM in the form of 
circunibcnbcd uiiliurs iukIuIcs saning in sue fnmi that of u gnun 
of millet to that of u liaxed mU wlmh us a rule arc limited to one 
kidncs Thci geiuralls oei nr in the iDrlical sulistancc extending 
at tunes more or lesiS dexpis into the inedullors bulwtunce esen as 
deep as the papilla Occasionalls n single gumma ttecurs but usuolls 
tliej are multiple 

On section tlicsc gumiuota sliou a i>cnpheral jrnrt sshich is groj 
011(1 transparent Tlics mas be utlicr soft or hanl svitli a nexTotic 
center consisting of rascous inassi-i undergoing futt> degeneration. 
The iKTiphers esnesusts of tissue ss-lmli w neh in wlls and sa«.ulur 
tissue. In this tissue or sunictniies surroundeil bs it there ore 
atniphied urmars tubules together svitli shrunken Aridjiiglimn Ixxlics, 
\Mitn these guiumata base csacuatcil their contents thc> may be 
rcsorbed b> the lyniplmtics of the kidnej-s, and when superficial 
lease m their places cicatrices with corrcspontjing deformities. 

Symptomi,— Vs in guramata elsewhere guramata of the kidnev 
manifest thenisclses from sesen to twents sears after the chancre 
first appears. The csolution of the gumma is slow and insidious and 
oqK ex<^tional\\ gis cs symptoms wWh permit of a diagnosis during 
me. In some eases howescr gummata that open mto the pdvis of 
tlio kKlney may soften and discharge their contents into the unne. 
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by syphilib itselt but also by its tieatment The renal lesions, due to 
medicamental elimination, are practically irremediable, often an acute 
lesion becomes chionic and remains incuiable The filtering power of 
the kidney should be observed continually during antisyphihtic treat- 
ment As a result of syphilis, the kidney may pass through the whole 
gamut of anatomical and functional lesions, from a simple and slight 
urinaiy distuibance to total destruction of the oigan A badly func- 
tioning kidney should be helped as much as possible by othei methods 
of elimination In any case, alternations of therapeutic measures 
should be the rule so as to prevent the development of intoxication 
Unfoitunately, dimetics do harm, the chemical iiritation caused by 
them causes the degenerated epithelium to be dischaiged suddenly 
and in large quantities Such a considerable desquamation of kidney 
elements is not without danger foi future restoration of the kidney 
Diuretics, if used at all, should be of the mildest form, diuresis should 
be taken care of in a compensatoiy mannei by free saline catharsis 
Whenevei the anasarca has advanced to a considerable degree, skin 
diamage may be lesorted to 

As soon as possible small doses of neoaisphenamme should be given 
It IS perhaps best not to give over 0 2 or 0 3 gm at a dose, and, as 
soon as the dropsy has disappeared, rubbings may be combined 
Hoffmann gives arsphenamine the preference in nephritis It does 
not cause irritation of the kidneys, except in very rate cases Some 
authors hold that it is sufficient to effect a cure 
The dietetic management in this class of cases deserves some little 
attention Eggs, milk and caibohydrates are used as an exclusive diet 
in the beginning Munk recommends some form of malt extiact to 
be added to the milk, and, on account of the seveie anemia, non is 
given as soon as the intestinal tract will stand it Meat should not 
be withheld long 

The use of baths and hot packs is contiaindicated in this form of 
nephritis, because the advantage to be gained from them is not m 
proportion to the bad effects they have in increasing the general 
weakness 

The general specific treatment for the syphilitic condition must, of 
course, be carried on, regularly controlled by the Wassermann reaction 
Conclusions — Munk’s conclusions are as follows 
In the clinical diagnosis of nephritis more attention must be paid 
than heretofore to the different degenerative processes m the kidney 
The examination of the urine may give valuable information on this 
pomt 

The demonstration of fat and fat-formed elements m the mine points 
to a fatty degeneration of the organ in the different forms of cachexia 
The presence of a greater or less amount of fat-formed elements shows 
the destruction of kidney parenchyma in acute forms of nephritis 
The demonstration by means of the polarization microscope of 
double refracting lipoids m the sediment of the urine is a reliable 
criterion for difterential diagnosis between acute inflammatory and 
chronic degenerative kidney diseases 
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atJMMA OF THE KIDNEY 

\Mule m thu earlier i*»litums of this work it was stutctl that ^uinma 
of the knlne\ is rareU txttpt at out»)I> n wl must IilIilnc 

from the ciw. reixirts tliat have hctii piihlislii't! since then tliat it is 
j)035il)le to iIiupioM. ;niuunatous lesions the kulncv !>> p\clopruplnc 
btU(l\ suiipkimntisl l)\ the W nssemmiiii (eat anil the results of anti 
sx^ibihtic treatnunt Hu, foliowiUK art nil of the i\i>ort3 of cases 
citeil in the httmtnrc 

Maikma^* rclM)rtcil the com. of frtimmu of the left kiilnc\ in a man 
QKciI thirt\ fi\L Nears IlailiopniphN sliiiwcsl caNiriious k*sions of the 
kalncN The diagnosis wuseonhriiicsIhN the results of '•iKtific tlicra])\ 
Tlic author iitesl lb cases that hu\c Iwxn rcimrttsl lu the literature 
l/cchnir‘“ <ie^nl>ctl the taso of u man apctl thirt\*onL Ntars, V 
puniiuatoui noik pcrforateil into the knlncN ihInls, FIil ilmpioais 
was mtulc on tliL Imais of the pNtlopraiii niul the csimpluints of nlKlom 
malpains. 1 here was iKinaluno I he \\as.M.nnnnn reaction was 1+ 
\o Iwictcna were fouml tu the untie k ntru^;Tn<lc pNclojiram of the 
left kidncN showt'il tumefaction of (he cohees ami otliiT clmnj,us as 
nidkatcil h\ the rilling dcfeits spetifio (rcntmint rcMilteil m cure. 
Hie author i'oii''Mkreil tins to Ih. a eve of pimmatoiis tumor 
Otlicr COM'S of j,miunu of the kidni \ Iiunc ht'cn n |M>rtitl os follows 
ImiRcl ISOl ( oniil ISUl IjinccrcoiLx IStH Iktr 1M>7 Cujfcr 
Ib'i ( rccnfidil Ib7»i klchs 1S7(1 Spicns Ki\ ISu Iluhcr 

lS7b belter iSbJ BowlliN isyj biroMiiu and Miliul> IIWI heUnr 
Itfift Uim Iftil) ( Imtillur and launnticr^^ l‘>27 bUon» lfl2S 
Manausclnk llTiT and kliikawannd KohuNusln IPkl 
Ciuniniatous disease of the kiducN ).eiurn))N a}>]M.ars in tlic form of 
earenimS)cril>ol niihar\ ikkIuIcs \arMni. in sue fnim tliat of a RTum 
of indict to that of u hoii'i nut which us u nile arc hunted to one 
kidncN Ihcj ReueralK mtur m the eortic-ol huhstanc'c extending 
at tmics more or less dexph into the inwIullarN hiilistance c\cn ns 
deep as the jiainlhc. Ocrasionollj a Bm|,Ic gumma occurs but usuqIIj 
tbe> are multiple. 

Ou section tlicsc gumiimtu show u jicnphcral jiart which is grn} 
and transparent. ThcN mae he either soft or lionl with a nc'trotic 
center consistnig of caseous musses undergoing fnttj degeneration 
Ihe i>cnplitr\ csinsists of tissue nvIikIi ih neb m islls and Nn.sculiir 
tissue. In thw tissue or souictiiiie's surrouudcil Un it there urc 
atrophied unnarN tubules together \ntli slirunktii "Malpighian IkxIics. 

WTien these gummatu ha\c e\acuatcd their contents thc\ ina\ l>c 
resorbed b> the l>Tnphntjcs of the kidnej-s and when supcrflcml 
lca\e m their places cicatrices with corresponding deformities 
Symptoni*,— /\s m gmumota elsewhere gummata of the kidney 
mauifest thcmsches from seven to twentN jears after the chancre 
first appeors. The cNolution of the gumma is slow and inadjous and 
exccptionallj gi\cs svmptoma which permit of a diagnosis during 
+1 1 1 howcNcr gummata that open into the pehia of 

tljo kidnej maj- soften and discharge their contents mto the unne 
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by syphilis itself but also by its treatment The renal lesions, due to 
medicamental elimination, are practically irremediable, often an acute 
lesion becomes chronic and remains incurable The filtering power of 
the kidney should be obseived continually during antisyphihtic treat- 
ment As a result oi syphilis, the kidney may pass thiough the whole 
gamut of anatomical and functional lesions, from a simple and slight 
urinary distmbance to total destruction of the organ A badly func- 
tioning kidney should be helped as much as possible by other methods 
of elimination In any case, alternations of therapeutic measuies 
should be the lule so as to prevent the development of intoxication 
Unfortunately, diuretics do harm, the chemical nutation caused by 
them causes the degenerated epithelium to be discharged suddenly 
and in large quantities Such a considerable desquamation of kidney 
elements is not without danger for future restoration of the kidney 
Diuretics, if used at all, should be of the mildest form, diuresis should 
be taken care of in a compensatory mannei by free saline cathaisis 
Whenever the anasarca has advanced to a considerable degree, skin 
drainage may be resorted to 

As soon as possible small doses of neoarsphenamme should be given 
It is perhaps best not to give over 0 2 or 0 3 gm at a dose, and, as 
soon as the dropsy has disappeared, rubbings may be combined 
Hoffmann gives arsphenamme the preference in nephritis It does 
not cause irritation of the kidneys, except in very rare cases Some 
authors hold that it is sufficient to effect a cure 
The dietetic management in this class of cases deserves some little 
attention Eggs, milk and carbohydrates are used as an exclusive diet 
in the beginning Munk recommends some form of malt extract to 
be added to the milk, and, on account of the seveie anemia, iron is 
given as soon as the intestinal tract will stand it Meat should not 
be withheld long 

The use of baths and hot packs is contraindicated in this form of 
nephritis, because the advantage to be gamed from them is not in 
proportion to the bad effects they have m increasing the general 
weakness 

The general specific treatment for the syphilitic condition must, of 
course, be earned on, regularly controlled by the Wassermann reaction 
Conclusions — Munk’s conclusions are as follows 
In the chmeal diagnosis of nephritis more attention must be paid 
than heretofore to the different degenerative processes m the kidney 
The examination of the urine may give valuable information on this 
point 

The demonstration of fat and fat-formed elements in the urine points 
to a fatty degeneration of the organ in the different forms of cachexia 
The presence of a greater or less amount of fat-formed elements shows 
the destruction of kidney parenchyma m acute forms of nephritis 
The demonstration by means of the polarization microscope of 
double refracting lipoids m the sediment of the urine is a reliable 
criterion for differential diagnosis between acute inflammatory and 
chronic degenerative kidney diseases 
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As soon as this elimination of the contents occurs, the uiine again 
becomes macroscopically clear, the condition remaining undiagnosed, 
thus leaving the true cause unsuspected 

Gummatous kidney, when greatly enlarged, may simulate a malignant 
tumor In such instances, even in the absence of positive symptoms 
of syphilis, a Wasseimann reaction may clear up a doubtful diagnosis 
The possibility of a tuberculous kidney should be constantly kept in 
mind 

Prognosis —Unless the attendmg interstitial nephritis is advanced, 
the prognosis is good 
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ANATOMY OP THE PENIS 

Tn> jjrrcat bulk of the iKrus is comiHtoCil of thm. trottik Inxliw 
oue on cacb eidt und tlorUllv kiiovm a.«» the con>on\ ca\cm(><a au<l 
lictwevn thos4. on lUc Ntntral surfatx a third bojN tin. corpus bponRi- 
osum or tin, conius c-avtrnobnm urethra, i’hc u])))i.r surface of the 
l>cni3 u spoken of os the dorsal burfocc and the louver or '^rrotol surface 
13 spoken of as the Ncnlral surface, 'lln, averaj^c kngtb of the jams 
at rest is from to 4 inches and ^hen erect from o tii 7 meins*. The 
size of the penis docs not bear a constant relationship to the siae of 
the indiNKlual and \aries more in tins nlationshi]) tlian ans other 
organ of the lxxl> The lania inaN be roughl> di\ nled into a ^aniaol 
or buned portion and a \>cndulou3 or exposed portion It is furtlicr 
ciLStomon to diMdc the penis mto a root bo<l\ ccr^xx ainl glans. 
The root 13 composed of the crura of tlic corpora cn\cniosa wliicli arc 
attached to tin, inner margins of tho jschio-pubic ranu and the bulb 
which IS in proxinntj to the triangular ligament. ITic bod\ or that 
iwrtion of tlic penis from tho penoscrotal junction to tho ctrMx is 
composed of tin, tno corjiora eaxemosa and tho corjius s]>ongiosuni 
The ccr\x\ \s the constnction between the bod> and tlu. glans. Tlic 
plans penis IS a prolongation of the coqnis spongiosum It is somcnvhut 
conical and has been likened to an ocom from winch iircuinstancr, it 
Ims been callc’d the balonus, \t tho base of the glans ])cnis there is 
an elevated prominent margin the corona, fhe glans jicnis antenorK 
and somewhat \cntrall> prcacnts a \ertical fissure thciinnarw tucatus. 
Corpora Cavemoia.— Tlic corpora crt\cruoAa form the cliuf bulk 
of the bod> of the penis and for the most part consist of large \ cnous 
spaces. The> arc enclosed in a dense fibrous cti\ clop knowm os the 
tumca albugines which is contmuous with the traliecuhi. between the 
blood spaces. The corpora ctt\emosa take ongin from the ascending 
raini of the ischium and tho descending ranu of the pubis The> 
conierge to meet just m front of the arch of the ajTuphyais pubis. 
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These perineal extremities are known as the crura penis On each 
side the crura are invested by the ischiocavernosus muscle These 
muscles arise from the tuberosities of the ischium and run obliquely 
and upward and are inserted into the lateral fascial covering of the 
corpora cavernosa By their contraction they compress the cavernous 
bodies and thus aid m erection Such a function has been disputed 
by Cadiat ^ The cavernous bodies are at first separated by an interval 
which IS occupied by the bulk of the corpus spongiosum They unite 
]ust beneath the arch of the symphysis and he side by side throughout 
most of their extent and terminate anteriorly in conical extremities 
over which the glans penis fits like a cap The anterior portion of 
the fibrous partition between the corpora cavernosa is perforated by 
numerous apertures through which the blood spaces and small arteri- 
oles communicate This more or less imperfect septum m the distal 
portion is designated as the pectimform septum On approaching 
the glans the corpora cavernosa again are completely invested by 
fascia as separate bodies 

Corpus Spongiosum.— The corpus spongiosum or corpus cavernosum 
urethriE is also composed of erectile tissue and lies ventrally between 
the two bodies of the corpora cavernosa It begins in a broadened 
extremity near the triangular ligament knmvn as the bulb and ends 
anteriorly in another expansion known as the glans penis which fits 
over the distal ends of the corpora cavernosa The broadened extrem- 
ity at the triangular ligament is surrounded by the bulbocavernosus 
muscle This muscle arises from the central tendon of the perineum 
completely surrounding the bulb By its forceful contraction fluid, 
urine and semen, which collect in the bulbous urethra, are expelled 
Both the bulbocavernosus muscle and the ischiocavernosus muscle 
are innervated by branches of the internal pudic nerve and receive 
their blood supply from branches of the internal pudic artery Almost 
the entire corpus spongiosum is transversed by the urethra The 
only part which is not is the bulb, the major part of which lies behind 
the urethra The corpus spongiosum is also invested by a fibrous 
sheath, the tunica albuginea, as are the corpora cavernosa The 
erectile tissue of the glans penis is continuous with that of the corpus 
spongiosum There is no direct vascular communication between the 
corpus spongiosum and the corpora cavernosa 

Covenngs of the Perns.— The superficial covering of the penis differs 
111 different portions The body is covered with a thm skin, loosely 
attached, without fat and possessing only fine hair (lanugo) except 
m the region of the pubes The skin is freely movable over the perns 
which, therefore, lends itself easily to plastic operation m this region 
At the cervix the skm is folded on itself to form the prepuce At the 
orifice of the prepuce the skin of the penis changes m character The 
skin lining the prepuce and covering the glans is modified so that it 
somewhat resembles mucous membrane It is entirely devoid of hair 
and there are small sebaceous glands in the region of the corona and 
over the inner layer of the prepuce These glands were first described 
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intlicoranpl>\ 11 r\ nrcs.ui)j)os«lloMXTctcunctuoudnmtcnul 

winch iJiLXctl with ih'W'unlinl qnthtliul ctlh make up the se< retioii 
known 03 smt'pna. Niinc hi>tolopL>tH ha\i. iknuHl thut un\ plnniU 
exiitcd in this roinon and nttnimte fonnation of anu-ffuin cntir<.l\ to 
the breaking down of di'<ardctl tpuliclial ctlhj 1 he tran'ifonnctl 
epithelial co\cnng o\t.r the plana la closth attacheil at tlic ctr\i\ of 
the pcnia and intnnatih env i ra the plans to met t tliL inuaius nuinbronc 
of the urethra at tlu. mtutus. rhe prepuce rellects on the two sidw 
anil finoJK ine*et3 along the under ^u^fae■l. of the gbns m a dinqi nuthun 
fold known as llic frenuiu Phis extends as fur as the \intrul border 
of the uretiiral opening llie twei luNeTs fonninp tlie jinpuix, an 
sqMiratc tlius iKnnittinp the olditerution of the ])rei)ntiul sue and 
uncoNennp of the glans b\ retraction of the hkm Tlie sidK.ntone'ous 
tissue of tile iKins is vers liMiic m texture and jH-nnits of re*nd\ mose*- 
ment Mong the under surfaex: of the i>enis arc l)Umlle*s of me ohintar\ 
muscle filRrseloseh adherent to the iiitcpumeiit coiiititutiiig a stratum 
the dartos muscle of the penis that re*stmble‘S tlic Minilor lavir of the 
scrotum liuek s fascia foniis the coiniiion sheatli of tlie i rcctile ImkIics. 
It arises from the s\mph\sis pubis b\ a tnangnilur bundle of fiiwrs 
the su pcnsur% ligament of the )>cnis and from the ])ubie rami at the 
attachment of the antenor la\er of the tnunputur hpumeiit 1 licnexi it 
runs forwanl surrounding tlie coriMiru taiemosa ami the i-oriJUS b.j>on 
piosum in two ^qiarute compartments. Die euMt\ of llucks fascia 
IS lH>imde<d untenorh 1)\ the Itosu of the plans penis and ]>ostenorU 
b\ the tnuiipulnr ligament Collea fascia bepms also at tlic tnungular 
ligament and extends forwanl as thedexp la\cr of tlicsuperfieiul fostia 
to scrotum jicnis ond l>tll\ wall llcne*c ]Kri uretliml cellulitis and 
extni\asation arc confinexi within tlic&e limits for an indefinite time 
escaping where the fo-sena blemb with that ixjMTing the pulR's and 
leaves a loophole into the sul>cutancous tissue of the alMloiuinal wall 
(Kcj cs* after cason* ) 


Lymphatlci — Dr collecting trunks from the jRiiis and urethra run 
circumfercntialh around tlie penis those from the glans m the cor- 
onary sulcus the others at intervals along the shaft On the dorsum 
of tlie penis thev join to fonn a number of longitudinal channels the 
dorsal lymphatics which arc usually near the uudhnc but niav he 
a good distance latcrallv thereto Ihese chantids anastomose some- 
what but, m general those from the iicnilc akin and jirepucc glans 
and urethra remain distinct and moke thrc'e sciiorato groups, 

wln^ follow quite different paths after passing the root of the penis 
(1) Tlic chimnelfl from the prepuce frenum and penile skm turn to 
right and left and run to tlic inguinal glands mostly the upper medial 
nodes of the ^pcrficial lay er but a few to the deep noiles close to the 
femor^ ves^ls. There may l>e one or two tiny mterceptmg nodes 
just at base of the penis. (2) The channels from the glans anas- 
tnmose to tom a small plexus m front ot tlie sjTnphjsia. Irom this 
r'™ “'K™"! nodes mostlt the deep oncs- 

Cuneo believes tint no channels from the glans go to the superficial 
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inguinal nodes— (^) through the ciural canal undei Poupait’s liga- 
ment to the external iliac nodes, and (c) a constant channel, usually 
single, lymg under the speimatic cord and passmg through the inguinal 
canal to enter an external iliac node There may be a small inteicalated 
node at the external ingumal iing (3) The channels from the urethra 
go (a) to the deep mgumal glands (few) , (b) the iliac glands ma the 
femoral canal, (e) by a smgle channel passing ovei the symphysis 
between the insertions of the recti abdommales and then laterally 
along the inner surface of the abdominal wall to the external iliac or 
internal epigastric nodes, (d) by anastomotic channels along the dorsal 
vein of the penis to ]om under the symphysis the channels from the 
membranous urethra, which are drained by the pudie and prevesical 
channels into the mteinal diac (hypogastiic) gioup of nodes 
While it IS common to see metastases m the mgumal glands, mtra- 
pelvic masses are by no means rare, and one can see from the above 
synopsis how they may occur even m the absence of ingumal mvolve- 
ment Such cases aie reported (Young ■‘) 

Artenes.— The hypogastric or internal iliac aitery divides into two 
large blanches, an anterior and a posterior tiunk The anterior tiunk 
IS the mteinal pudic artery which gives most of the blood supply to 
the penis The penis has a deep and superficial blood supply The 
supeificial arteries supply the integument and the associated envelopes, 
whereas, the deep arteries supply the erectile masses 
The superficial arteries consist of (1) branches from the external 
pudic, which comes oft' from the femoral artery These supply the 
lateral and ventral surfaces of the penis, (2) the dorsal arteries, branches 
of the internal pudic, supply the ventral surface and the prepuce, 
(3) and further there is a superficial perineal supply of small vessels 
to the posterior urethral surface 

The deep arteries of the penis are all branches of the internal pudic 
They supply the three cylinders of erectile tissue including the glans 
The corpus spongiosum is supplied by the arteries of the bulb 
These extend along the urethra as far as the glans where they anas- 
tomose with branches of the dorsal arteries 

The corpora cavernosa are supplied by arteries which enter the crus 
penis and run forward m the coi'pus cavernosum along the side of the 
pectinifoim septum The vessels of the two corpora cavernosa com- 
municate with one another by anstomotic twigs that pass through 
the apertures m the median septum as mentioned above and also 
anastomose at the terminal loop The cavernous bodies are furthei 
supplemented and supplied by twigs from the dorsal artenes that pierce 
the tunica albuginea 

The dorsal arteries of the penis pass along the dorsum between the 
fascia and the tunica albuginea together with the dorsal nerves and 
veins These arteries distribute twigs to the coverings of the penis, 
to the cavernous bodies and small twigs pass aiorind the corpora 
cavernosa to the corpus spongiosum 

The various arteries of the penis anastomose freely 
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Vein*, - llii muoih tninkn «»r thi jh uls t-<)n>Lst <if stiiH.rficifl\ 
niHl dcfp \cssob< 

Till ^upcrficml doiwil \(ui lipnlwnciith tin, skm and tinimiuttM i»N 
iithrr tiniitvinj, into (uu nf tlic bnmtlics of llic mtLnml 5>npln.m>\H 
\cm or into tlic feinoml miu or l)\ joiiiin), tilt dctp ilorsal Ncni 
Tlic dct.p dorsal nliu Iit'jpns ulmc thu coroim l)\ t\so stcina that 
collect Uranchci from the plans ami prepuce aiul os it cour^ upward 
rccciNCd trilnitunus fmia oil tlirw, tiliiidcrs of erectile tisauc 
Those from the corpora cavtmiwa either pierce the luiiicft alhupmco 
os short branches that pass directlj into the dorsal Neiii or tiiierpo 
from their under surface alonp the urethral grooNo and wiiul around 
tlie bod^ of the i>cnis to rcacli the collecting trunk on the ilorsuiii 
These arc known as circuniflur \cins. The deep dorsal \ciii wliieli nia> 
ha\e rccei\ctl the sujierCcuil dorsal \cm pierces the tissues at the root 
of the perns and enters the pelvis to join the prostatic plexus. hire 
the crura of the corpora cavernosa diverge other dexp veins of the 
penis arc funneil Tlicse conmmmcalo vnlU the )>rostalic plexus ami 
ore tributanes of the internal puilie veins. 

The corjius sjKiugiosum is draiiial b\ aiitcnor hrandies that convej 
the blood to the dorsal vein bv joiiimp the cutiimiilcx or other veins 
from the con>ora cavernosa and bv iwstcnor lironchcs. Dicsc latter 
enipt} into the prostatic plexus ami internal pudic veins. 

Nerres —The penis is supphexl bv lioth cirebrospinol aud sjiupa- 
thctic nerves. Tlio cercbrospiiiol nerves arc derived from the ilio- 
inguinal, the posterior femoral cutaneous and the ilorsal nerves. The 
dorsal nen cs are branches of the pudic The bronches of the postenor 
femoral cutaneous and ibo-mguinol nerves supply the integument 
about the root of the jicnis wlulc the bodv of tho Jicnis anil jircpucc 
arc supphcil l)j cutaneous branches of the ilorsal nerve The jiuilic 
nerves send branches to the cavernous tissues and encli corpus 
cavernosum receives a deep branch from the dorsal nerve. 

The ajTupathetic fibers jmss h} woj of the dorsal nerve of tlie 
penis to tlic erectile bodies. The nervT engentes is supposed to be 
especiallj conc-erned with erection In tlic skm of the glans and pre- 
puce ore found special nerve endings tlie spherical cud-bulba of 
Krause the gemtal corpuscles of Hctzius and tlie tactile corpuscles 
of Jlemncr 

Erectile Tliiuo — The arteries that eouvev blootl to the erectile 
Ixxlies of tho penis are of two kind those tliat nounsli the tissue 
themselves and those that carrv blood to tho venous spocea. The 
blood spaces are not directly connected with tho arteries but arc con- 
nected with them bj small tortuous branches which run m tho trabocu 
Iff that separate the blood spaces- The blood spaces are regarded as 
venous Slices and are situated between tho arteries and the veins 
The blood spa^ or locunie are Imed by a single lajer of endothelial 
cells outside of winch is the fibro-musculor tissue of the surrounding 
trabeculff. It is the engorgement of these blood spaces that produces 
erection ihe mechanism of this engorgement is not clear In 1869 
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Ercolani® noted that the intima of the penile arteries was folded and 
projected into the lumen This infolding he believed permitted great 
dilatation of the artery during sexual stimulation but decreased the 
lumen of the vessel duiing flaccidity and limited the inflow of blood 
Ebner,” Ebeith'^ and Kiss® believed that these intimal thickenings 
were moie or less valves that controlled erection They believed 
that during sexual excitement these valves were drawn back eccen- 
tiically and allowed the sudden influx of a large quantity of blood, 
while during the quiescent peiiod the valves permitted only suffi- 
cient blood foi nouiishmg the tissue to pass through them Hirsch,“ 
m a study of the penile arteries, states that he has been able to demon- 
strate the so-called aiterial valves, but considers them not to be 
valves but pathological arteiial changes 

CONGENITAL MALFORMATIONS OF THE PENIS 

Hypospadias and Epispadias.— The first efforts toward the surgical 
treatment of congenital defects of the urethra were those of Dieften- 
bachi® who, in 1830, attempted to cure minor degrees of hypospadias 
by freshening the edges of the tissues and uniting them with needles 
In 1869 Thiersch^ devised his ingenious operation for the treatment 
of epispadias, and m 1874 Anger, using Thiersch's operation, succeeded 
in curing a case of penile hypospadias During this same year appeared 
the contributions of Duplay,^® who again published articles on the 
treatment of hypospadias in 1880 and in 1886 Since then an enormous 
number of articles on this subject have been published, the number 
testifying to the difficulties encounteied Surgery of these conditions, 
however, is now on a sound basis and the cure of hypospadias and 
epispadias is an accomplished fact 

In doing plastic surgery for the cure of deformities of the urethra 
there are certain general considerations which are necessary These 
are quite apart from the ingenious methods which have been devised 
for the treatment of hypospadias and epispadias, but have in the past 
been tremendously neglected and yet they are extremely important 
and essential Undoubtedly very many splendid operations have been 
ruined by the neglect of some small detail It is only by meticulous 
attention to detail that one can hope for any possibility of uniform 
success 

Davis^^ has recommended that the operative field be scrubbed with 
soap and water with gauze and that this preparation be followed by 
ether He thinks that iodine is likely to irritate the skin It has 
been my experience that 3 5 per cent iodine immediately washed oft 
with alcohol is most satisfactory One should bear in mind that the 
hvpospadiac urethra is likely to be a source of infection unless it is 
also sterilized For this purpose Bidgood^ has recommended the 
injection of 2 per cent mercurochrome 

In regard to sutures the earliest material used, that is to say, fol- 
lowing the days of pins, was siher wire Duplay thought that this 
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was the bnt Mon. rcctnth has Inid preat uciplit upon the 

use of sil\tr wire I lm\c found thnt for bunitl sutures m iimkinp 
urethral flaps 0000 (4-0) Kal L)eruuc sutures nianufuctua'tl b\ Da\is 
and Geek to l>c \cn efficient iimtcnnl hor the sutunng of tlic skin 
1 ha\c used black silk or dennnl ^^bc^c one nettls quite strong tin 
Sion sutures such os in linnpinR the corjHira ca^t^lo^a tJipithir m 
tpispadms, I liaM umsI \o 00 thnuiiic catput In all in-stoiu-es 1 
ImM. usctl intcmqitetl sutures in ''pitc «f the fait that thus bos the 
iliNad\antape of nuimrous bunwl kiiobu 1 o ol)\ mti tins Ikik*^ sup- 
gcstetl that the sutures bu tied vntbiii the uretbro ns one pocs ulonp 
One of the preateat cau-o of failun in doinp plustii work on thi 
urethra is inattention to tin absolute stasis of 1>1ocm1 No skiii flaps 
can possllilx heal if there is on mtcr\tninR blooil cloU Ont ilocs not 
like to put an\ more knots umler thi skin tlian nit'cssari but if 
there 13 the slightest tiudcnci toward blectiiiip the jKunts must l>c 
ligated tor this purjMiiA. I lm\t usitl 0000 (4 0) KabDirunc suturvs> 
Bleeding ])oints arc not of etJUTM eonfintil to ojkii ojurations, \o\ e- 
Josserand'* found in tunnelling that in a numlxr of iiistancts sinuses 
occurred liceuu&e of blood clots which hail fonnctl along the tuniitl 
and later iirokc dua n and ruptunnl through the skin 
The initliwls for disirting the unne from the field of ojuration 
<liiTer witli difTirent conditions on<) different ojKratiuns. In tlic 
Ombrfdonne** operation no diicrsion is used In tlic BucknalB* oper- 
ation some ha\c cousKjinsI a rttentiun catbctir suffiiimt. lloatitr 
in nian\ jilastic ojKratiuns on the penis diMrsioii is essential In 
reconstructing the unlhm in penneal h>i>ospailias one cannot lmpro^ c 
upon the h)^>o^padlac ojicning for \uiding unne until all otlicr plastic 
work IS finished The urethra shuuM bo recoiistruttctl down to within 
1 era of the ojKjnmg an<l tlicn a suprapubic drainupc tlonc for the closure 
of the i>cfincal and rcconstruited urethral oixmnips. This 

drainage shoukl be done alxiut ten da\s prcMous to doing tlic plastic 
work on the penneuin Tliiro is no odiantagc in doing it at tlic same 
time, and there is advantage m liuMiig it well established hor the 
suprapubic tlroinagc tulw where it w ncceasarj over a peno<l of time 
I have usihI a tube winch I dc\Tse<I 03 shown m big 71 “ which con- 
sists of a catheter passcil through a ruhher disk the rubber disk being 
strappeil to the abdomen Pezrer catlicters arc difficult to pet out 
difficult to dean and liable to break off It i3 m\ impression m ojicr- 
ating on children that thej fonn hme salts that plug drainage tubes 
more frequentlv than adults and I liehcve that this is concerned with 
childhood metabolism ^Ybe^e one is operating for penile or peno- 
scrotal hj-pospadias b\ the Thiersch technique a penneal opening 
can bo quicklj made bj cutting to the tip of a 8lig]itl> curved sound 
^Yhile the sound is m position a suture is thrown around it as rccom 
mended bj Young* m order that no unne can poasiblv pass mto the 
u^thra and mto the new 1> operativ c field (Fig 72) Ido not lihev e 
that It 13 possible to mamtain a dr> field without this suture about 
the urethra. The Buturc should bo tight enough to occlude the urethra. 
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l)ut not tight enough to cut the uicthia, thioiigh, in which event it 
would (leteat its pui])ose As a iiile it will cut thiough the tissues 
somewhat hut this does no paitieulai hai iii and does not cause sti’ieture 
Thieiseh, wlio Hist intioduced peiineal drainage loi the piiipose of 
tUveiting the mine in the treatment ot defects ot the uietlua, did so 



! 
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Fio 71 — Author s suprapubic drainage tube * 

* Figs 71, 72, 79-88, 110-112 are reprinted from the Transactions of the American 
Association of Genito-Urinary Surgeons, 1931 
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not t(Mh\(r( till iirnmn '.tr»**nii from (In fide) of o[KTation 

wliH'h he fouinl tiint it wouM not i*oiii|i!( tc!\ do hut In thought it 
uasa pHwI thing todoiiinwii' imit k<|>( thi luitunt sIhiI ilni r Now 
in oiKTating for ikiiiN uinl jHnoMrotiil liN'jxxspnilifLs it h onl\ netn.'^- 
ijir\ to Jo a i>cnncal Jminagt I liw it ((iiitc Jilfm nt from the inatti r 
of bringing ainnit on iina>ton hi the cai>< of iKTineuI h\i)o padns 
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where Ibehe\e it is well to di\ert the unne b> means of a suprapubic 
drainage at tho tune tlie anastomosis is atteniptal 
Among some of the enrher opcrotions done for tho cure of epispadms 
penneal drainage was corned out proMous to attempting to do ani 
thing m order that the skin might be cured of eiconations due to unne. 
Suprapubic drainage doue at the time of repair of the mtcmal sphmeter 
will accomplish much the same thing and allow the excoriated portion 
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of the penis to become normal for the subsequent plastic operation 
for reconstruction of the uretlna and lepaii of the external sphincter 
It has been recommended that dramage be done at the time of 
operation for the correction of the deformity m hypospadias It is 
possible that one might get a somewhat cleaner skm healmg, but 
when it IS considered that this operation for the correction of the 
deformity of the penis should be done verj'^ early m life and that the 
subsequent opeiation of reconstructing the urethra is to be done 
several years later, it does not seem advisable to do any type of dram- 
age to divert the urine at the time of the correction of the deformity, 
as such dramage procedures would almost surely infect the child's 
bladder and very little is to be gamed as a matter of diverting the 
urme now The skm wiU always heal and so much time must elapse 
between this correction of the deformity and the plastic work done for 
the reconstruction of the urethra that scarcely any scar wdl be found 
at the time of doing the later operation So important is dramage, 
however, that when the plastic reconstruction of the urethra is done 
I have found it justifiable to establish a week or ten days before, a 
suprapubic dramage m addition to a perineal dramage where I have 
been operatmg for pemle or penoscrotal hjqiospadias The two dramage 
tubes are much more hkely to prevent trouble and to assure a smooth 
convalescence, and so many thmgs can go wrong with dramage tubes 
Dressmgs used after plastic operation should be of plam gauze, 
fittmg the penis fairly snugly m order that the tissues might be held 
qmte firmly together, but agam the avoidance of too great pressure 
IS a matter that must be most carefully observed In operatmg on 
the urethra where it is carried down to the perineum and the patient 
IS usmg the permeal hypospadiac outlet for the voidmg of urme, I 
beheve it is useful to protect the lower portion of the wound by rubber 
dam Careful nursing is here most essential m order that the dressing 
may not become sopped and left wet m contact with the wound 
I now come to what I believe to be the most essential consideration 
m the cure of hjqiospadias, namely, constant and contmuous nursmg 
with personal super wsion Nurses are very likely to consider these 
patients as ill people and to nurse the boy rather than the region of 
the wound So many thmgs can go wrong with these operations that 
I am comnnced that under no pretense whatsoever, should they ever 
be left m the first ten days after the plastic work Much more depends 
upon the above general principles m the curmg of these conditions 
than by any tj'pe of techmque which has been invented for the recon- 
struction ot the urethra I beheve that a close observation of these 
principles would make most of the operations which have been de^ased 
successful I am sure that a neglect of them would only m the rarest 
mstance permit any of these operations to be successful In addition 
to the above I would refer to the work of Churchman- who has laid 
down some very mterestmg prmciples of plastic surgery as applied 
to the treatment of congenital defects of the urethra 
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Hypoipidias.— IlNIKb-iMulitw u a ninlfoniaitioii dut to ati arn^t of 
fetal dc\dopjncnt of tlit penis and urclliru in uhuli the cxttniol 
urethral unficc opens at some i>oint on the \ cntral surface of the penis 
back of Its noniinl position Tlic dcfonnit\ consists not oiiK of an 
ahnonutti opening of the urethra but ali\o\s of an associate'd abnor- 
nialits of the iwnus and in man\ nistancfs of the MTotuin and peisition 
of the testicles. Tlicconstaiit accouipaniiiientsof theabnonnaloiHMiing 
of the urethral onfico in heiwsjiadias arc a hooilenl foreskin ahscnc-c 
of the frcnuni a dou nwanl cun aturc of the glans jicms and an asso- 
ciated fibrosis of the corpus vjiongiosum The external urethral meatus 
ma\ beatrcsic llicunnarx spliinctcrs ore ne\cr ni\ol\e‘d ninnosis 
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nc\cr axibts in liNiKteiwdias and circumcision accept for the use of tJic 
foreskin in the revonstruetion of the urethra is jie\cr indicatal is 
a\wa^8 contmindicatcd and should ue\er be done. There inaj ]>e 
dinipling m the region of the nonnol unnarj meatus or blind opening 
here and m connection with discussing this malformation it is interest 
ing to note that there are cases where the external unnarj meatus is 
in normal position but all the other deformities usuallv associated 
^th hj pospadias ore present ntuiid\ hooded foreskin and contracted 
exirpua spongiosum with downward cuixTiturc of the penis (Fig 73) 
In one such case a surgeon had nicked the urethra m an attempt to 
free the pems which had produced a urethral fistula. A. circumcision 




126 ANATOMY, ANOMALIES AND INJURIES OF THE PENIS] I 

had also been done At the point where the urethra had been nicked 
I divided the urethra completely and preserved the glandular portion 



Fig 74 — One month postoperative 



l-iG 76 —Penoscrotal hyposp'ulias with bifid scrotum 

By dissecting back the proximal portion of the urethra and dividing 
hindering bands and dissecting out the fabrous corpus spongiosum it 
was possible to straighten the penis as shown m Fig 74 I have not 
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} et unilcrtnkcli tlic urLtlinii)liu.t\ Imt » ill ilic for tliu either n niicrscli 
or a nKxlificil Buckiiall oiMjntioii 

It 13 enstoman to charaetenzo the larnri), ili'grccs of hjiXMiindias 
03 glandular lanile iRiioaerotnl icrotal penneal and as fonns of 
pscudohenimphrodibin 
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In glandular bypoi>])odias the dcfonnitj of the penis iun\ l>e ^e^\ 
slight Afl the external unnar> meatus nio%ea bock^vord thodefonmt> 
increases consisting of more oud more ahorteorng of the c'orpus spongi 
05um and downwonl eur\ature of the penis. In scrotal and penneal 
hypospadias the scrotum mu^ Ik? cleft or almost absent the testicles 
may be smaller than nonnol or undescended In i>seudohermaphro- 
^tic hypospadias the sax maj be \erv questionable tlie penis bound 
down and \ery small On the contrarx the subject ma\ be a female 
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in which the chtoiis is so hypeitrophied ns to be equally deceiving 

(Fig 77 ) 

Many opeintions have been devised lor the tieatineiit of minor 
degrees of hypospadias and, in fact, some of the eaihest operations 
done were instituted for this purpose The only reason for operating 
on any hjqiospadiac patient is to coircet deformities which mterfeie 
with the functions of lumation oi proei cation To these some surgeons 
have added the additional considei ation of operating on minor degrees 
of hypospadias because of mental distnibances which have axisen m 
regal d to this defect I think that we can very definitely reach the 
conclusion that no operation should be earned out m childhood for 
the coriection of minor degiees of hypospadias, foi not only am I 



Fig 77 — Female, aged nine yeura Hypertrophy of the ohtona Rotoutiou of urogenital 

sinus 

convinced that such opeiations aie not justifiable, but to do so would 
icqniic, m certain instances, divcision of the ininaiy stieam which is 
likely to be associated with a cystitis and pyeloncpln itis Now it is 
tine that we subject childien to these hazaids m the tieatmcnt of 
inoic inaiked defoimitics, but theie it is justifiable The best that 
can be said for any attempt to tieat minor degiees of hypospadias is 
that it IS an operation foi an adult to decide upon and foi the snigeon 
to refuse to do Theie is always a possibility of failure in which event 
the hypospadiac opening is likely to be farthei back than it forineily 
was The singeon becomes involved m a senes of operations, the 
net result of which is likely to leave the patient in a woise condition 
than he fonneily was 
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In 1S37 J L Pettit m dissecting the Rcnital organs of n clnld 
ugc<l tii\cl\c ^ca^3 wlioni he )md cxaiinntd dunng lift and ^\llo had 
penoscrotal h\-poapadias v>ith defomutv mnated the coqwra ca\cr 
no^ and then scparatctl the urethra from the condom ca\cmo5a lie 
found that the penis still kept its defonmlt and he attnbutctl this to 
ft Bbrous liand beneath the penis but cten tlit di\iMon of this bond 
did not straighten the penis. In making a stud\ of tlio cells of the 
co^l)o^lca^t^losa Pettit found that there n as an atroph\ of these cells 
on (he conca\c jwrtion lie did not know ^liethtr tht\ liad alwo^s 
lieen in tins coiwUtion or whether (his atrophy was setondorj to the 
hindering bands beneath the jiems. Ilouisson * ah^o niMstcil upon the 
participation of the corjiora ca\cmosa in tin malfonnution and notetl 
the arrest of <lc\clopiucnt of the cori>oni caimioMi on the under 
surface v\!icre the urethra is lacking l)upla\ slmwwl that the intra 
caNcmuus septum pln\etl a port in the dtfonmt\ ( Imical c-xiRncnit. 
Hould seem houc\cr to bear out the statemeut that if tlic skm, sul)- 
cutancoiis tissues aiul fibrous Immls are. du ule-tl and if the fibrous Imnd 
extending up l>etne*cn the corjxim eayemosa is ilisse*! teil out suffi 
cnentU carls m life that the corjmra castmusa uill fulls dcstlu]) It 
should Im, notes! howeser that the autopss rcixirt of Pettit was made 
on a child of onls tssclsc sears of age and tins brings out the \er> 
practical point tliat the operation for the correetion of tlu, dcfornnt> 
in b>*po5padias should lie earned out sers larls m life m onlcr that 
the corpora casemosa mas fulls dcsclop 1 euu recall but one or 
tau authors who base suggested that tins ojHrQtiDii he dune srithm 
the first tao scars of life and set I am coiismceil that it is at this 
time that the operation ^bouhl l>c done Tlie operation for tlie corret*- 
tion of the defonmts sliouhl Ih. iloiie us soon as the child has been 
sseaneil and its nutrition has l>ccn fulls c&tablu>hctl Obstetneians and 
pcdiatncians should lie thoroughls familiar aith this Mibje-ct 

Creibt is usualls given to Uouisson for ongiuntmg tlio operation for 
correcting the defonmts of the penis in bs'iKwjmdias. Buuisson s 
work aos publishcil in 1S60 It is of interest to Amcncan surgeons 
to know that Dr J B Alettnuer **of Pniicc T^lwanl rount> Alrgmia, 
uTiting in IS 12 on hypospadias first dcscrilnxl a mcthwl for the sub- 
cutaneous dm&ion of tlie fibrous bonds Qntc<iatiug Bouiason s work 
bj eighteen scars. It was Duplay who first usei! the procedure of 
the open transserbc incision and closing the wouml longituduialls 
and tills IS the most sotisfactors method and the mctho<l winch is 
almost umscrsollj used today 

The transserso incision should dmdc Buck s fascia and all constnet 
mg fibrous bands of the mtracasemous septum Some authors have 
suggested that m some instances it is sstsc to cut into the corpora 
casemosa. It se'etua to me that this is a bad procedure on account of 
hcmorrliagc. iSlanj tunes it is advisablo to dissect out longitudmallj 
the entire fibrous band representing the remnants of the corpus upon 
RiMum between the cavernous l>odic8. The essential tlung is that on 
absolute correction of the deformity must l>c inndc. In doing the 
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operation for the correction of the defoiniity the iiiethra, of course, 
will be shoved very much faithei backwaid (Fig 78) Beck^^ has 
suggested that at the time of making the ti ansverse incision that the 
lozenge-shaped defect should be covered by the foreskin which is 



Fig 78 — Correction of do^vnward curvature in hypospadias 


buttonholed, and the penis passed through the foreskin, thus giving 
a skin graft covering to the under surface of the penis, and at the same 
time placing the redundant foreskin there for future work in recon- 
struction Cabot,-® followmg the work of Edmunds,^^ more recently 
has done a prehmmary operation of buttonholing the foreskin and 
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then sutunng the edges around as a buttonhole is scttcd After the 
wound bos hcalcil and when it is dccKlcd to correct tlic downwanl 
cunature of the jienLH the fibrous bainb are dissected out on the 
\uitral surface and the defect is co\crctl l)\ diiulmg the buttonholed 
forealon and splitting it up on its most dorsal surface thus fresh edge 
pedicle grafts arc a\uilablc for coMniig the defect on the \cntml 
surface of the penis. 

Pousson’* has called attention to the fact that the glans dcfonnit\ 
m connection with the shaft of the penis is in addition to the elbowing 
or cunuturc of the penis on the '^erotum and iwints out that 5C\ enng 
of the tissues beneath the penis cannot correct the malposition of the 
glans. lie recommended as an operation for the correction of the 
glandular dcfonnit\ that the glans lie scparatctl from the twoca\cr- 
nous CNlinders h\ incision that a triangular piece he cut out on the 
dorsum perns, and tliat the tissues tlicn be sutnrci! lit rccotnincudcd 
that this operation be done after the one for the correction of the 
«lowTiward cur\ ature Pousaon states that as a result of this procedure 
that the glans at first is flabli^ withcrcjl and without sensation but 
soon becomes nunnal Vt liest this o)>oratton preates a bad condition 
on the dorsum of the puns to counteract a simHar one on the \cntral 
surface I do not bchcic tliat there is an\ justification whatsoc\cr 
for this operation 

Becoostnictloa of the Urethra - hjir)\ m the consideration of the 
treatment of hs-po^pailias appeared the nlca that httcroplostic grafts 
(xofigrafLs) miglit bo used for this piiqHiM? It is now known that 
such grafts ore biologicolK ineompotndc and while thc\ might form 
a sort of scaffolding in some instances in mcw of thi questionable 
nature of homoplastic grafts I think that one would be reaching far 
out into a >cr\ eiqicnmental field to attempt to reconstruct tlit urethra 
hj anj tjTX! of animal graft In new of the ease with which other 
material raa\ be obtainal there would seem to l>e no justification for 
attempting to do heteroplastic grafting 

There is considerable difference m opinion as to the ndM.'^ablllt^ of 
utDumg isografts and c\cn as to whether such grafts will jicrsist 
It 13 possible that the success or failure of such grafts soiiiLwhat 
‘Icpendent uixm the similaritv or diasnnilant\ of hloml groups of the 
host and donor Alasson at the Mujo ( limt ni>ortwl e\ccllcnt 
results with isografts m skin graftmg but iie\ er had a successful result 
in which the red blood coqmscles were agglutmatcd b\ the scnim of 
the jiatienL Sbawan** has confirmed these findings Iirespoctnc of 
the use of skin of one indmtlual which ma\ be transplanteil to another 
the attempts at isografting for the reconstruction of the urethra are 
disappointing Schmieden** reported 1 cases m which he attempted 
to faansplant the ureter tlie result of which operation seems to show 
tMt it might be possible to transplant a ureter from another mdi\ idual 
1 he results obtained b\ Schmieden in attempting to do so were not 
\en sati^artoiw One case was a complete failure one ease r«\mred 
a great deal of dilatation and m one case the patient disappearol 
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before the two canals had been united One might in this connection 
mention the work of Legueu^* to reconstruct by means of vaginal 
mucosa, war mjuries of the urethra Apparently the urethral canal 
was established but the cases required prolonged dilatation and it is 
questionable as to what part the vaginal mucosa played m the forma- 
tion of the canal 

The use of the appendix was first suggested by Lexer m 1911,®^ and 
since then has been used by Streissler,^ Weitz,^ Bosser^® and McGuire 
McGuire apparently got satisfactory results in 3 patients m whom he 
reconstructed the urethra from the appendix It is not quite clear 
from his article as to whether all of these cases were isografts, but 
one of them definitely was so and a satisfactory result was obtamed 
That McGuire believed that isograft material would be satisfactory 
IS shown by the fact that he suggested that m reconstructmg longer 
portions of the urethra two appendices might be sutured end to end 
Blair, in discussmg McGuire’s ivork, stated that he was very much 
surprised at the results secured as it was his experience that no graft 
would grow from one individual to another McGuire thought that 
the graft might possibly have acted as a scaffolding and might not 
have grown as a true graft Axhausen,^® m an article on the prognosis 
of tiansplantation of the appendix m hjqiospadias, discusses the sub- 
ject from an experimental and clinical standpoint He quotes the 
work of Weitz who reported 2 cases, but ibdiausen thought that 
inasmuch as these cases were reported one only two months and one 
only four months after operation that it was too early to know what 
might subsequently happen to these grafts Apparently when they 
were reported, the canal was established, but Axhausen states that 
the appearance of the mucous-membrane-like linmg does not neces- 
sarily mean that this is the case and that unless the mucosa persists 
that sooner or later granulated tissues will cause obliteration of the 
canal 

He states that a urethral tube may be very deceiving and that 
epithelial Iming may persist for a considerable length of time, only 
to be ultimately obliterated In experimental work on animals he 
found that appendix mucosa would grow only m one situation, namely, 
when it was fed by the omentum Axhausen reports 2 cases m which 
he transplanted the appendix mucosa both m four-year-old boys 
Serosa and muscularis were removed according to the method of 
Lexer Healing took place smoothly and after three weeks apparently 
the urethra had been restored When the time came for anastomosing 
the new urethra with the old, histological studies showed that there 
was no trace of epithelium left m spite of the fact that the urethra 
gave every impression that it had remained alive and was lined with 
mucous membrane The walls consisted of smooth musculature which 
was paitly neciotic and for the rest of connective tissue The patient 
remained well for three or four months by the use of a bougie, but 
later the inateiial had to be removed and at this time serial sections 
showed no trace of epithelium whatsoever As othei isograft material 
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ouu luight couauli r tlic forcal^m of an a<iult of tbc snnic lilixxl grouping 
\a I shall show later tlic clifRcnltic* attending free, autoplastic grafts 
arc \ cn great oml thtre is no lack of iiiatcnol in the individual himself 
so that while It might Ik. jMWMblc to Imng about a rccoiistruttion of 
the urethra occasionallv bj the uso of isografts, it seems to me to be 
doubtful judgment to attempt to do so 
I shall uuw tliscuss autoplastic free grafts Trout of lloanokc 
Mrgimu has rci>ortc<l the uso of the apiRndLe for tins purjxisc vnth 
a satisfactorv result \gain one must rifer to the cxiicnnicntal aiul 
clinical ol>scnatiuns of Vxhauseii ranton*^use<laMinashaslunicr^ 
Mtnon ^ Patil and Lentht ** Lnger" iJeck and others. It would 
seem that such free venous grafts iiiiglit occasionall> take Still 
careful reading of tlic diffcTcnt reports sliousnearlj alvvavsthtcMsttncc 
of a fistula and in nmnv instances partial or complete Llimmation of 
the graft Taiiton and l^nche Whevc this ihmmation was due to 
infection ( antos^' regunlal the eliiiiiiiotion os iluc to the loutreil 
vitolitv of the transplantctl vein and for this reason suggested the 
use of the saphenous v cm leaving one end attaclml ond using a piece 
of overly mg skin os an uilditional supply for uounshnicnt u iKnliclc 
vein skin graft 

One of the greatest exponents of autoplastic fret grafts was \ov6- 
Josserand'* who m 1S07 promulgatcil a new niitlioil for the treat- 
ment of bvpos(uului5. lie conceived the idea of making a denno- 
cpulertnol tulK from the skin of the outer side of tiic tliigh and to 
mtrodueo this lul)c beneath the skm of lliv ))cms w Inch had prev loualv 
Inrcn tunncUei! and then bv various mcthoib of dilatation ho hoped 
to tpitheholixc the newlj made tunnel I have reviewed all of \ov6- 
Josscrond 8 work in <Ictad llstuhe were common inanv times due 
to an infectal clot wlncli foniiitl along the tunnel os I have mentioned 
above Thac was a tremendous tendenev towonl total oblitemtion 
of the canal and in practically all tniscs a marked tendency toward 
shrinkage lioth m length ami in diameter requiring internal urcthrot- 
onn which in nianv instances liad to l>e repeated prolonged dilatations 
and new attempts to epitlidialisc stnetured portions. Altogether 
I am sure that tlic procedure is a verv unsatisfactorv one for the recon- 
struction of the urethra. Did one not read NovO-Josserand s article 
for 1914'* m which he relates his cases m detail one might get an 
entirely erroneous unprcssion from some of the other articles but tins 
19 reasonable for nothmg but a tremcmioua behev er in liis owm method 
could have kept this operator at work tunnelling for twenty three 
years m spile of innumerahlc failures. 

I have attempted NovC-Josserands operation onlv once, hor a 
time the graft seemed to take but it ultimately entirelv disappeared 
so that there was no trace left. Infection did not take place nor was 
we graft extruded. It seemed to be absorbed or gradually diminated 
1^08 possible that something resemblmg a urethnd canal could have 
been presen eil by prolongetl dilatation mtemal urethrotomy and 
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so on, but it did not seem to me that such procedures should form a 
necessary pait to the construction of an urethral canal 

Before taking up a consideration of pedicle grafts for the recon- 
struction of the urethra, I should like to say something m regard to 
the work of Beck,-^® whose operation stands quite apart Beck, like 
Nove-Josserand, devoted many years of his life to the reconstruction 
of congemtal defects of the urethra He is best kn own for his advance- 
ment of the urethra operation Beck’s idea was that inasmuch as 
the urethra was extensible durmg erection that there was no reason 
why it should not be stretched out at any time and thus supply the 
urethral canal He first began by using this method only in very 
minor cases, but eventuallj’' used it in much greater degrees of penile 
hjqiospadias Writers difter as to the value of this operation In 
some instances retraction took place and it was not uncommon for 
the urethra which had been passed through the glans to slough away, 
or to break away, from its moorings and fistula to result In addition 
to this it was sometimes associated with rigidity about the urethra 
which was unbearable 

Pedicle Grafts —I shall now discuss pedicle grafts and it is in this 
group that we must unquestionably look for the operations that will 
successfully cure hj-pospadias I think it is well for one to determine 
at the outset whether one considers it advisable to attempt to make 
a glandular portion of the urethra It is my opinion that this gives 
some added difficulty to what is aheady a fairly difficult undertakmg, 
and if the urethral canal is constructed to open in the region of the 
frenum well forward that this is probably the most normal position 
that the external urethral orifice could occupy The glans is always 
turned downward even though the mcurvmtion has been cured, and it 
would seem that this type of openmg would be hkely^ to be more 
normal than projecting the urethra upward through the glans 

The decision upon this pomt would rule m or rule out most of the 
operations m winch a tubular pedicle graft is constructed from the 
foreskm Mayo‘‘® very successfully used the foreskin m the construc- 
tion of the urethra in minor degrees of pemle hyqiospadias, and m 
combmation with Thiersch’s operation for the reconstruction of longer 
portions of the urethra Bussell’s^® operation, which at first sight 
appears unique, is really nothing more than Duplay’s operation as 
far as the construction of the pemle luethra is concerned to which is 
added a hood of the foreskm m continuity with the pemle flaps, this 
portion of the graft being used for the development of the glandular 
portion of the urethra Dormet’s^® operation is much the same as 
]MaA o’s operation except the tubular foreskin graft is mtroduced from 
the side rather than over the dorsum of the perns I have used the 
foreskm for the reconstruction of a portion of the penile urethra m 
permeal hjiiospadias and there is no question that pedicle grafts 
derived from the foreskm will almost im ariably take and that the} 
will mamtain then caliber They do, hove-ver, have a tendency' 
toward contraction m length This may be relative and due to lack 
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of lurtiCTlwtion in the ^roftth of the \ouu^,‘ t'oiibtnic.ti tJit 

glandular portion of tht urethra from the forwkin l)\ n graft taken 
from a lateral Oipect of the l>cnts thua asoiding anoitouicteia bclwcen 
the urethra constructed from tlie foreskin and the old urethra 13c\ an 
oi>cration conyated \n raising a tlap from the sliaft of the ^wnia lu 
minor degrees of ifcnile h^iraspadias m somcvihat the same v.o\ that 
Hochcti»“ oi>eration u done in turning up a tubular graft from the 
''crotum m more morkctl degn.'cs of hj’posimdms. 1 bclieie that 
Ueian'a ojKration has inueli to recoimiiend it This operation aud 
the Ombredanne oiKration bu\e innnN points in common There are 
lonous combinations of operations of narroa base pedicle grafts such 
as the operation of Ueek*^ m lehicli the urctJiral canal is fonued after 
the first methoil of Duplai am! then the raiv surface co\cr«l a 
narrow indiclc graft tuisteil on itself turned up from the scrotum 
Of a somewhat similar nature is the method of Crabtree m iihicli 
the roof of tlie lanal is formed from the skin of the jiems wlncli is 
left attached Hve iloor of the canal is fonned by a lon^, pedicle graft 
from the scrotum and the run surfaces are covered bj lateral flaps 
from the penis. 

Cantos*^ intruluced a uiethwl of tunung up a jnidiclc graft of the 
saphenous vein nitli the owrlving skin l^erc ore nmn> objections 
to this methoil among others beuig that the vem ma> not have 
sufficient enhlicr or it uio) be dindc'd 

There M no (picstiou m m} mind but that Uiu most logical and 
satisfactor> method of reconstructing a urethra m IiNpospadias is 
founded upon tlic principle that the Haps slioidd be of brood base 
that the) should be constructed! from the jicnis itsdJ in order that 
there might be no retraction lu Iingtli ond that the roof of the canal 
should be left cnUrel) attachcil along tlic surface of the penis tliua 
tssunng the absolute absence of ilecrease m diameter and that the 
canal will develop with the development of Uie penis. It is import 
ant to avoid anastomosis if poasmle for at the points of anasto- 
mosifl fistula and stricture ore likely to occur Anger “ in 1S74 was 
the first to appiv these principles. lie adapted the operation which 
had been deei^ bv Thiersch for the treatment of qiispadias to the 
treatmeut of a ease of penoscrotal hvpospadias. Anger secured a 
perfect result and this was tho first case in which h)T>osi)adiafl Imd 
been cured bv anv method Duplav s method of rau>ing lateral flajis 
from the surface of the penis cmlHidies some of these prmwplea but 
the operation has a tendenej to leave fiatuhe. Diipla) rccognucd 
this and bubseijuentl) changed his technique so that more tissues 
might be bad for the bnngmg together of broad surfaces at tho extemoJ 
point of suture Ho did this bj making an incomplete mner tube 
which was not sutured, and then bnngmg together the outer tube and 
utilumg the tissues which ho hod formerly used m the making of tJie 
mner tube to assure a broad apposition of Hat surface which were held 
together bv silver wire and leaded quilled sutures. 

Thiersch 8 operation has a distmct advantage over Duplay’s, m 
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that the appioxiination of the skin edges aie not in juxtaposition It 
has othei advantages than this, in that the broad sin faces bear on 
one another, and that there is a coiintei balance so that one flap in 
contracting tends to pull the othei flap in position and Dice verm 
A veiy beautiful example of the cine of a maiked degicc of perineal 
hypospadias was lepoited by Hagner in 1922 Cabot, Walters and 
Counselled® have recently reported from the Mayo Clinic 20 eases 
opeiated on by this method 



Fig 79 — Adaptation of Tiuersch's method for rcconatructmg the urethra in ixinile 
hypospadias Posterior skin flap has been dissected back 


In the earlier use of the Duplay and Thiersch methods of recon- 
structing the urethra the tubes ivere first made and later anastomosed 
This IS not advisable m penile or penoscrotal hypospadias as m these 
cases the entue operation can be done m one procedure, not only to 
make the urethra but to make the anastomosis The flaps should be 
freely dissected up to about one-half the way around the penis m 
order that some of the redundant skin on the dorsum of the penis 
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uupht bo Imiii^ht into um to ii\onl liiiMon 1 do not IkIiom, it is 
adNL-yiblc to um. bta\ sutures from the inncT constnutdl tul>c tlmt 
pas 3 throupli the outir "km os tins ttiids to iiiukt "imis formation 
v.hcrc thc-c sutures imss thruuph Uithout tliCNC siituriN, lumutr 



Fla. M —Not* that Um aaoktomoalof of tb* now uid oM urethra romr* out the 
uiM ptiadpte M tho Uterol onaalomokia. Uy dJaMtisK book tba akia over tbo urethra 
pcwiorloriy the urethnU ood overlytnc eUn ntures ore K)t ju iuitaiBHltkin ThU 
f^oeedure aroide einueee and gave* on* fctrp la the oucrotioo ae oririnally doao by 
Thierieh 

the penis will oasume a twisted appearance at the completion of the 
flap operation Thia should gi\e no concern as cxpienenco has shown 
that the penis will assume a normal shape and tlrnt rotation will 
disappear in about two months. 
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The same puncipleb ol not having ovci lying lines of sutuies in 
juxtaposition should be used in making the anastomosis between 
the new tube and the old This is easily brought about by dissecting 
back the posteiior flap The steps of this operation for penile and 
penoscrotal hjqiospadias are shown m Fig 80 

Figs 81 and 82 show the results obtained m using Thieisch’s oper- 
ation m a boy aged seventeen years with penosciotal hypospadias 
The right testicle in this case had been brought down at the age of 
twelve and the deformity of the penis corrected at the age of^thirteen 
yeais This boy was cuied in one operation No sinuses occurred 



Fig 81 — Result of Thiersch oiieration for Fio 82 — Urinary stream is largo size 

penoscrotal hypospadias and good force 


and at no time has there been any tendency toward stiictuie The 
boy voids urine in a large-sized stream with noimal foice 

In perineal hypospadias the method of Thiersch is also m my 
opinion the best method Ileie the peiineal outlet is utilized for the 
passage of urine during the construction of the urethra down to within 
1 cm of this opening Having constiucted a satisfactory urethra down 
to the perineal outlet a suprapubic diainage is now done and the 
perineal opening closed by the method of Duplay (Figs 83, 84 and 85) 
This IS extremely easy because there is considerable tissue depth at 
this point Figs 86, 87 and 88 show a case of perineal hypospadias 
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Fia. 84 A£Upt4tk)Q of Thknch • mathod for r»co«i*tnjctini tha xixotira In perfneiJ 
ti^poapadUa. 
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' Vi/rn ? DiduocK 1931 


Fio 85 — Method of closing iwnuoal wound after i>cuoponnoal urethra has been con- 
atruoted At this stage suprapubic drnmuge and suction apparatus is advisable 



Pjq g (5 — Opening of the hypospudiac urethra was very short distance in 
front of rectum Scarcely any scrotum Both testicles in abdomen 
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m which the pntunt waa curttl b\ the Tiiurstli lULthod Healing 
took place per pnmani tlirou^bout \o smu^cd occurrctl at nn) time 
nor were there an\ stricture**. 


\A n 



Fla bS 

Fjo*. B7 »ad 83 — Htwjt ot oombiiuiloa of fowUn freft mod TTiicmt opntikn 
in petfnoAl hyiioapailiM. 
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In addition to Thieisch’s opeiation other operations of pi oven value 
are the operation of Bucknall,^® first described in 1907, the operation 
of Ombredanne^® in 1911 and vaiious opeiations involving the prin- 
ciples of the pedicle flap, these flaps being taken from more oi less 
distant regions and manipulated at various stages of the procedure so as 
to construct a ui etlira This latter method, according to Cabot, Walters 
and Counseller, has been earned out with great skill by Blair^^ and 
otheis They state that thej'’ have had no personal experience with 
these methods and it is then belief that it will find the greatest use- 
fulness in the hands of those who are thoroughly familiar with the 
formation and management of pedicle flaps 



Fio 89 


Bucknall’s operation consists in foimmg a flooi foi the uiethra from 
the scrotal skin by means of suturing freshened lateral flaps on the 
penis down to similar freshened lateral flaps on the scrotum (Figs 89 
and 90) No operation is done for, the diversion of the urinary stream, 
but a retention catheter is put m, the scrotum and penis behind held 
upon the abdomen to avoid kinking of the catheter and pressure by 
the catheter on the urethra at the penoscrotal junction Healing 
having occurred, the urethra is then dissected off from the scrotum 
by a wide flap which is brought together to cover the raw surfaces on 
the penis The raw surface on the scrotum is then covered by bringing 
the skin together from side to side (Fig 91) Bucknall reported 
three successful cuies by means of this operation Churchman^ and 
Harvey“ have also reported satisfactory results by the use of the 
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mctliml IlarM' ailapti'<l tin. nicthotl to that wtrc not of tliL 
j>euajcroUl tv{K HiuknuII rt-copiunl that llun miRlit l>c two »lraw- 
Iwicks to this ojHTation Ilr^t that thi oj)<.ratiim was npi)\icnl)lt. unis 
if the stnituni h iiiulift anil m.-cihiiI the im»3 . jl)ilit\ of Imir Rrowui^. 
m the urethra- lU retnimnimh-il that the skin •'Irij) on the pcni^ 
rbould be wulu and that t)ic errotnl htnp shonhl he narrow o-h to 
iDcluile little nuire than the mj>hi whicli jaIiIoiii lioa an\ liair on \t 
lie aLs4) thought that if the «)|Hmtion were done enrl\ m life that 
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the character of tlie linuig of the tube might be altered and that hair 
might not develop That this coiiiplication ma\ occur 13 shown bj 
the case reported b> Vermooten *• in which a hair tumor was reniovetl 
from the urethra following Buckiioll 3 operation Cabot® ha« nlv> 
had a stone fonn m the urethra foUomng BucknoU s operation and 
state* that this was the operation of election in his hands for more 
than ten jears but that he has abandoned the procedure because of 
the unavoidable possibibtj of hair growing within the urethra. It 
has occurred to me that the difficultj of hair growing m the urethra 
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In addition to Thiei sell’s opeiation other opeiations of pi oven value 
aie the operation of Bucknall,^” first described in 1907, the operation 
of Ombredanne^'’ in 1911 and vaiious operations involving the prin- 
ciples of the pedicle flap, these flaps being taken from more oi less 
distant regions and manipulated at vai lous stages of the pi ocedure so as 
to construct a uiethra This latter method, according to Cabot, Walters 
and Counseller, has been cairied out Avith gieat skill by Blair®^ and 
others They state that they have had no peisonal experience with 
these methods and it is then belief that it will find the greatest use- 
fulness m the hands of those who are thoioughly familiar with the 
formation and management of pedicle flaps 
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Bucknall’s operation consists m foimiiig a flooi loi the urethia fioiii 
the scrotal skin by means of suturing freshened lateral flaps on the 
penis down to similar freshened lateral flaps on the scrotum (Figs 89 
and 90) No operation is done for, the diversion of the urinary stream, 
but a retention catheter is put m, the scrotum and penis behind held 
upon the abdomen to avoid kinking of the catheter and pressure by 
the catheter on the urethra at the penoscrotal junction Healing 
having occurred, the urethra is then dissected off from the scrotum 
by a wide flap which is brought together to cover the raw surfaces on 
the penis The raw surface on the serotum is then covered by bringmg 
the skin together from side to side (Fig 91) Bucknall reported 
three successful cures by means of this operation Churchman^ and 
Harvey^ have also reported satisfactorv results by the use of the 
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^r' IIa\inR turned up a pouch from the i>cnia tlic ravk burfacc 
bcm'Qtli tliL Klona « co\ crc<I b\ a pierced foreskin w hich has prc\ loiish 
been oiriichI out b\ dissection V part of the raw surfact on llii diaft 
oflbc)Krusuco\creilbv lateral Haps (Fip 01) niercis tlius produitil 
Ikciieath the flans n rislundancx wliith Onil)re<lannc callwl tlic 
tiilicrtlc ' \ jicnwl of approxiinalth four months is now ollowetl 
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to iiasii when tlie Rlandular portion of the urethra is fonned 1)\ unitniR 
the tubercle u ith the glans the mtemal laj cr of sutures being brought 
out through the meatus and knotted (Fig 06) In a-^tremc degrees 
oI nj-pospadias the sac is ad^ anced m two stages thus a penneal meatus 
beeomcaj a penile meatus (Fig 03) but OiubrWaimo has warned 
•gainst fning to ad\ once the sac too rapidlj and has m some instances 
u n 1—10 
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could be avoiderfl by malnng the entire tube from the skin of the penis 
after the method of Duplay rather than from any part of the ccrotura, 
the raw siu-face of the penis then being appro.'dmated to a raw surface 
of the ^crorum and lateral dap:? sutured to lateral daps on the scrotum 
as in Bucknall’s operation Buclmall very closely ax>proached thL) 
method when he recommended that the -crotal strip* be vtry narrow. 
It is nor necessaw' to have a scrotal ;;trip) in the formation of the 



urethra to gain the T/rincipal ad'-antage of Bucknali's operation 
V hich is brought about by the use of oroarl lateral i!ap=, thus avoiding 
nstula. 


Ombr^lamie':?--' ope.-at:oij foi>L-ts in xurn'inz up a £ar> of -kin 
from the tjenis or in -taaer- from the scrotum and penis 

in the form of a pourh Yzd- bg and -o that there L- no jjossibilir' 
of leakage and therefore, no diver^b^a of the Jtrinar;' strata is reces- 
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has operatcil on T92 L\1c mhocatca tlii< !iiclhwl as (low 

1\ alters^ of tho Miixo Clinic (Hp*. tti un<l 07) Botli of tlic5>c oj)cr- 
atora lia\e com>i(l(.ral)lo stnea of suceeteful cuscs to wornmt tlieir 
l>clicf in the \ uluc of thu operation. 

One muat ha^e ennous oj>(.Tationa at one a co iiinmul to l>c nhlc to 
Weal uith the tli/fercnt aituationa that amv he found m }n7>03pailia:i 
Vor in^taiK“e it u tMilint that Uucknall s ojitratiDii cannot lx. done 
for pennen! JiqxwpadmA It cannot l>c done in tJiM.'s of hilalernl 
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abdominal m 7 :*torchidji>j» whore the scrotum is absent. S) too 
mans case* unfortunatel\ ha^c been circumcised b\ some unuHtinfi 
bUTjrcon and in these cases it is e'ldentU impossible to do the classical 
Ombr^danne operation On the other hand where Thiersch a opera 
tion has been unsuccessful it would be bad judgment to attempt to 
repeat it and m such a situation a Bucknall s operation or some 
modification of it mijcht well be curatue 
EjdipadUi,— This comhtion is charactenzed h\ an abnommi opening 
of the urethra on the dorsal surface of the perns. If of aii\ consider 
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used thiee stages Then the classical operation is done as mentioned 
above Later the lateral ears aie excised, being careful to avoid 
cutting into or placing sutures in a possible lateral extension of the 
pouch (Fig 95) ^ At the oiiginal operation care must be taken to 
excise the roots of any bans and, before the glandular poitiou of the 
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uiethia IS built, a caietul inspection of the urethra should be made 
If haiis are found, Lyle^^ lecommends that the skin bearing the hairs 
should be excised with cur\ed scissois and, if necessary, the whole 
cutaneous area of the mfeiior surface ma-s be excised without fear of 
retraction as there is sufficient mucosa on the roof of the canal to 
furnish a complete coveimg means of this procediue Ombredanne 
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Fig 96 Fig 97 

Figs 90 and 97 — Result of Ombr6danno’s operation for perineal hypospadias Tins 
case also presented bilateral cryptorchidism which ivas operated by the Torek technique 
(Walters ) 



Fig 97 
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condition h\ a mccluimcal dc\icc iii wIjhIi pn-^Mirc wu-s hron^^ht to 
iK*ar on the nmf of the JM-Ui:*. 

It 13 of inlLrcat to note that UiiplaN *' ^\ntln^, lu IW* stateil that 
it was Ins Inliif tlmt the Mictmtmiiut of imnt \\ji> due to u dtff<.t in 
tin, fonatnetor nnLM.lL at the neck of the hhnhUr and tlmt thia nuKht 
l)c curctl h\ u]Knition PixMons to I)u])la^ s tiinc it was not 



niied that there was an\ pobsihiht^ of bringing togctlicr the siihmcter 
muacle or that tlicre was one present ])upla\ m one case of epispadias 
with incontinence brought about a complete cure of the incontinence 
wid stated that he had succeeded in Imiiging about almost a complete 
cure in another case. 

In ISOo Cantwell** desenbed an operation for rcconstructmg tbe 
urethra m epispadias. In doing an autopsv on a l>o> who bad com 
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complete (Figs 98, 99 and 100) The fiist two need no comment 
othei than to state that glandular epispadias is rare In complete 
epispadias the condition somewhat resembles exsti ophy of the bladder 
in that the symph;^ sis pubis is widely separated and the urinary sphinc- 
teis totally incompetent While it is easy to explain the origin of 
liA'pospadias as an aiiest of fetal development, no satisfactory expla- 
nation has been put forward for the occuirence of the urethia on 
the doisal suiface of the penis in epispadias 



Fig 101 — Skjn incision The penis is held in position by two sutures placed in 
glands ((7) As indicated by the black hne in the diagrammatic cross-section, the 
incision on the left side goes only through the skm and down to the corpus, while, on 
the right, the dissection is earned down between the corpora until the skin of the under 
surface of the penis is reached (Young ) 


The earliest operators m the treatment of epispadias were concerned 
only with the making of a urinarv channel along which the urme 
coidd flow AMien Thiersch^^ developed his flap operation which 
Billroth^® spoke of as one of the most brilliant m plastic surgery, he 
noted that some of his patients gamed some slight degree of control 
of urine, and he managed to bring about a fairlv comfortable Ining 
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fil>cr3 of the neck of tlic l»IadJcr If the tno ends of tla--c filnrs ciniltl 
he reunitctl the fuiiLtiona of the netk of the bla«ldtr u ould Ik. reatorwl 
particulariv \nluntan micturition I IiaNt U-ctl tlin operatut plan 
in a \outh of fiftt\ii \iar> with c-oinplitc tpupudias ami nli-adute 
incontmencv of unne hiist I pirfoniKtl a '<Mnpli\'<-otoiuv oii the 
pnnnjdcs fomiiilatetl h\ haralKuf Tliiw I cxiKteetl for the hn^^li of 



Vio 101 — Tb* ridht corpu* (f) bu n><»led tbe urvihra cki«n to Its 

portion bflow and Ijetnorn tb* t»o rarporm. The Loiter ore briax autured »ith 
iaUrrupied wture* o( hromle caIkuC Tbe unfloialied cuture lioo ml»\e jienuita o 
of tbe underiyin* Be»lj formed urethra. (\o4iag.^ 


cm the region of the neck of the bladder and of the prostate where 
the mucosa was present onlj along tbe median line. I dissectetl on 
the Rides until I came to the thick fleish\ parts which I was able tt) 
suture with catgut and bring oi er to the median line oi er the mucosa 
left intact at the bottom of the wound and turned back like a fold on 
the aide of the canal, ^lext, I sutured the SMuphj-ais with silk and 
put a separate dressmg under a bondage on the b^y firmlj placed 
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mitted suicide and who had complete epispadias he noted the ease 
with which the cavernous bodies could be separated, and it was this 
that led him to the development of the operation of sepaiatmg the 
cavernous bodies and burying the urethra down between them so that 
it might occupy a practically normal position Cantwell thought 
that some of his patients had some impiovement m the control of 
uiination, and m this he was boine out by the observation of Paiham 



Fig 103 — The new urethra is being formed by a continuous suture, bringing together, 
over a catheter (Ca) the edges produced by the ongmal mcision, and convertmg the 
origmal groove mto a tube The attachment of the urethral tube to the left corpus may 
be distmctly seen both in surface view and cross-section 


Page®^ reported a case m which complete control followed the operation, 
but Cantwell did not operate with any idea of curing urinary incon- 
tinence 

Then, m 1895, appeared a very significant article, and so significant 
that I shall quote fully fiom it Boiffin,®^ writmg on epispadias, had 
the foUowmg to say 

“Incontinence of urine is due to a deep division of the circular 




Fio 100 — 1 oucLf • opcnlion for tbo rur* of IncootlDcim »Ith epupodl**. 

At a Om dilatod \'Bdc4l orifice U ibown. The trifOM la aLrophicd The cyatotomy 
Iry J ak iB la ertanded into the urethra and Ibe IriaogiuijLr piece iemo\'ed from tbe antertor 
’JJ^thral -walJ of Rifflcient aiae ao thnt «hea the urethra la leoonatructed the caliber of 
toe urethra] orifice will bo normaL 


IxinJer of the infundibulum and then carefuhj closing the gap with 
^tgut sutures. His procedure consisted m cutting between the pubic 
twnea and approaching the >031081 neck in this manner He states 
that enough tissue should then be remo\ed to lea\e a broad bleeding 
si^ace which may then be approximated witli catgut sutures. At 
the region of the neck of the bladder the ctlgcs ore tumeil m ami 
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The child got up on the twenty-fifth day, with no difficulty in walking, 
and urinated voluntaiily eveiy two or three houis He had removed 
the rubber catheter I propose to cany his urethral canal to the end 
of the penis soon ” 

Even this author did not impress surgeons with the possibility of 
being able to cure incontinence with epispadias 



Fig 105 — The operation completed The two outer edges of the original incision 
were easily brought together in the midlinc making a penis and glans almost normal in 
appearance (Young ) 


Another significant article of tremendous bearing on the sub 3 ect 
is the work of Trendelenburg,®* who from his work on exstiophy of the 
bladder, reached the conclusion that the physiological factors neces- 
sary both for retention and voluntary micturition aie piesent and 
that they are merely prevented from functioning in a noiinal manner 
by certain mechanical conditions such as the pelvis attempting to go 
back to its former state after having been reconstructed Trendelen- 
burg in this article states that it is well known that in certain cases 
of epispadias where the infundibulum is narrow that the previously 
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urtthral tul)L the 1)1 (kx 1 ^UI)pl^ of wlmh m iimuitniiiLtl 1)\ letiMnj, u 
portion of tin. ntwl' fonnnl urttlim nttachwl to one of the c-nNcrnous 
l)o<lics. li\ the rotation then of the cnxenioiis IkmIiw tlic urctlira was 
buned liLtwiTn tlam m a nunim) ])o ition near the \cntral surface 
(Mrs. 101 10L> nil 101 and laO 

Tile imrt of \ounRJi ojH ration |)re\iou*l\ dcsirihnl Ims to deal 
with tiic nvondtruction of tlie iintlim in janilc tjiiajmdin-s without 
nicontincnci In 1022 ^ ouiir** des^nlunl hw oiKmtion for the dire 



Fio 100.— Operation for the euro of eiiapullu. Tho roof of roembraiioui urothn it 
belnx exetaed throuBb eptapodiu cmxltjr bold open by rotrmetor (\oujib.) 


of mcontuiencc associated with complete epispadias. This operation 
consisted m bringing togetlicr the icsicol sphincter by suprapubic 
approach (higs. 100 and 107) and bj further attack on tlio e-xtemal 
Hibincter beneath the siTiiphiseal band He inicntcd hia Boomerang 
needJe-holdcr for facihtating tho plocing of the deep sutures (Figa. 107 
^^100) IlaMng reconstructed the sphincters "ioung then m a 
wbsequent operation rcconstructetl the urethra as described nbo\e. 
Young 8 work was ejK>ch niukiug m teaching surgeons that tho \ciiical 
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bi ought together with liembert sutures lie advises using a cathetei 
duiing operation but this should be removed at the close of the oper- 
ation and put m a suprapubic diain which was introduced through 
the top of the bladdei by a special opening made in the anterior wall 
The suturing of the skin would then complete the opeiation He states 
that by this operation he got a perfect result m a boy aged twelve yeais 
Neither the work of Boiffin nor the work of Trendelenburg seemed to 



Fig 107 — Operation for the cure of epispadias Showing approximation of cut edges 
of prostate ivith boomerang needle-holder and resultant closure of prostatic onfico 
(a) Closure of prostate completed, {b) vesical orifice, internal sphmcter, after suture 
(Young ) 


make any great impression, for we stiU find many years later surgeons 
concerned only with the reconstruction of the urinary channel 

In 1920 Thompson®^ attempted to use the rectus muscle for recon- 
structing the sphincter m a case of epispadias with incontinence 
Apparently he got some result but the article does not say whether 
the boy was completely cured or not 

In 1918 Young“ deseiibed an operation for the reconstruction of 
the urethra m epispadias which consisted m the formation of an 
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nctk and urethra could he Micccsafulh rccoiustnictcil uml is the ideal 
to which all surpcul pnx'cdures should ht directtnl in the treatment of 
complctL cpispadiaa witli incontinence 1 fe'cl that tlierc liod l)ocn too 
uiuch tcndcnc\ to roort to the tran plantation of the ureters to the 
bo\scl rather tlian to make an elFort to iinii), about normal urination 
and nomwl liladdcr control 

Muschat*’^ has reiiortc'il neccssfiil eases in oihlition to tliosc rqiortc'd 
h\ \ounRaiull)\ “^ani lieTt-CjiM-a *• 



Fiu 111 Flo 11_ 

Fiu. Ill — Lpii|>aduka «i(h bimallbrnrr ItoroaalrurtluQ of tbo nerk umI 

to tbe of tbe ] nl*. Nolo lhal Ibe iicnU bjioin ia ft rather normal |)OMtion 
^ ilille of Ibo f cl that iki rrilrranimt hu dotto other tbu hriiiKlDK tbo coriora raver 
*'o«ft tofletber 

Fk 11^ —Cura of ciihitaJlaa «itb Inronlloenco of urine Note larne siie ftlreftm 
*ood force 

bollowiiiK Noting s tcchniciuc I lia\ e imccccdenl in curing one jiatient 
of epispadias with ineaiitincnec of unne Ihc defonmtj in this case 
^as extreme the pidnc bones were wldcl^ separated One could caeilj 
pflis a huger mto the bladder There was ahsolutcK no possil)iIit> 
of retention of unne. Thislnit is now seventeen \cnrs of ago and is 
^■cll de\-eloiied lie does not get up ot night to unnate and voids 
noniiallj dunng the dav lie atteiidesl high scliool and took an active 
m athletics. Radiograph of this ease is sliown in Fig 110 and 
ph^ographs ore shown m Figs, 111 and 112 
Other oiicrationB have been devised Rockcj m 1028 brought 



Fig 109 — Operation, for the cure of epispadias Placinii of sutures in roof of membran- 
ous urethra to tighten external sphincter with boomerang needle-holder (Young) 



Fig 110 — Radiograph of case of epispadias with incontinence Note marked separation 

of iiubic bones 


(15S) 
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fiatulixu tract opttunR into tlic un-thru in the treatment of Imtli In'jio- 
ami ejii pfl<lwA I <lo not believe it is atfv isabfc to widcJv c:vcii>e 
tms SaIwIows ttaeC vva tlumu mi will ncetss^mK (iniiR afiout considcrahlc 
conatnction of the nrtthra a rule ‘K’ar fonnation is not prc-il 
and I have found it advT'alilc to undenuc the ctfpcs <if the fiatufous 
tract separating tin, urethral tube fniiii the »kin 1 he wl^cs of tlic 
urethral tube ore alloTictl to fall together and the akin c<l},es arc 
approxmittted with rclativtlv broad auriftce*. Gunpfete diversion of 
the unnarv itream is aliaoIutcK iiccesMirv for the auccc&s of tins 
operation (Hu 113) 
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Boable PenU.— Double i>cni!i or diphtilla. is an cxtixuiclv mix coii 
ditiou, NeJnt niMl Uroinuic who hove rccentlv ixviweti tlic liter 
ature found that 45 coaea Jiavc been n7)ortcd smix the first coac was 
describwl b\ \Nccker” m 1009 Tlircc eases have lieen mjwrtcil in 
the American literature 1 bv Ke\es” 1 bv fectb and Veat'oek^'^ and 
1 bv \cshit and Bromine (hip 114 ) Donald^ has reporteil a ease 
of diphallus m which he obtained an awtojibv The condition oc-curs 
in Several forms. There nmv be double glans with a single sliaft 
two separate ptnes which maj be supeniniiosed ploccrl side bv side 
or separate or a BUpemmucrar> perns without function In Sctli ami 
A eacock 3 ease there was one bladder and one urethra. In Neabit 
wid Bromine 8 case there were two bladders and two urethra? The 
i^ne ma> be voided at wdl from either urethra os m the ease of 
Man r Smith ” One penis raav be used for urmation and the other 
for copulation or both urwc and semen mtt>' be passed bv both urcthnu 

u u I— 11 
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about the control of urine in a boy aged four years by the use of the 
giacihs muscle as was oiiginated by Deming 

Comphcations m the Treatment of Hypospadias and Epispadias —There 
are vaiious comphcations that arise in the treatment of congenital 
defects of the urethra I have already spoken of the gieat tendency 
of children to form lime salts that are likely to occlude the drainage 
tubes This may occur within a very short period of time and must 
be constantly watched foi and guaided against It is not uncommon 
for plastic flaps to develop beneath them small blebs which terminate 
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in bluish aieas of the skin the centei eventually neciosmg and the 
skin breaking down at this point At the first appearance of such 
blebs they should be tapped with a small hypodermic needle and the 
underlying serum withdrawn In epispadias wheie the cpipoia caver- 
nosa are rotated mwaid and sutured together, considerable tension is 
brought on the root of the penis so that the blood supply may be 
interfered Avith One must expect a fair amount of edema and the 
penis has to be very carefully watched to avoid any possibility of 
gangrene In spite of every care one will sometimes meet with a 
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Concealed Penis,— Muat l>c fnHu rUm-hcv. <»f the jkuh 

In theM, cuMS the nuliinei»tur\ jkiiw lies hincuth the skin of the 
scrotum or jKnneum 

Tor^n.— The |Hnis nm\ bt twistenl on it** Ion;, uxis '-o that tin 
fnimin cdmics to (Kt^upv a innI-4lon>al position It i-s iisuulK a^M^- 
ciatiti uith hsiMispwlius or oiIut ptnile ileftxts althoiiph u cite 
niHjrtiil 1)\ ( U(!«K'^ '.lumiil iio otlier <ltfitt-e Otlur ciis<s Inue 
Inxn rtiMulitl Iin lucobson*^ oiul 11 oc1ut“ 

Webbed Penis, — Du. ihiihiiiun In. 

UK-loNinl throuphout Its inlire e\ttnt h ^ ~ 

h\ the skin of the s<*n>tuni Mort ^ j * 

tsminmnU the uttuilmu.iit of tin '» 1 ^ 

scrotum cxttiHls forunnl alonp the ^ \ A „ 

uiultT surface of the perns to u MirN- ^ 

iiiR (IcLTce I ^ 



Cartilaginous and Bony Formation.— Mnn\ nmmmulK po5tocs.s un os 
iwnis. In certain rieses of I*e\Tonic » disonM* (W-sific-ntinii is found 
( OM's iia\c he*cii n.}>ortcsl he HokitAiu>k\ and Dcimmiuae *' he ( het 
uoo<l ® and he hrdiimn * ^ cnnmitcn" has rcecntle rcjwrtcd o tieso 
of ossification in the plans ]Knifl eeliieh followctl ii pimshot injure 
Oasifie*fttion -wa-s demonstrated h\ roentgen rae Ujion microseojiic 
examination the ino-ss rcinoec«l in tliu c-aso eras jiroeen to l>c made 
up of true hone hone marrow anel cnrtdoge 
Cleft Penia.— VctDnlinp t«) hoevlcr" there la onle 1 case of traiiv 
'crso cleft jienw on rcconl a cn.se debcnlial he Ilofmokl ** In tins 
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The condition is likely to be associated with other abnormalities, 
among the most freqnent of which are hjqiospadias, epispadias, 
exstiophy, cleft sciotum, undescended testes and imperforated anus 
The piepuce may be absent on one penis There are four hypotheses 
as to the cause of double penis (1) That the urinary bladder, the 
prostatic urethra and the penis aie derived fiom a bilateral anlagen 
which by the fusion in embryonic life produces normally single end- 
products Double penis and double bladder becomes from this onto- 
genetic point of view the end result of noimal development of abnor- 
mally incompletely fused anlagen (2) It has been suggested that 
double penis may be an atavism, as snakes and lizards normally pos- 
sess two complete external genitals (3) That it is a teratoid stiucture 
classified among the double monsters (4) That it is a minor degree 
of duplication of the individual such as is i epresented by supernumerary 
digits 



Fig 115 


Absence of the Perns —Eight cases of congenital absence of the 
penis have been repoited The literature was recently reviewed by 
Dr my and Schwarzell ™ The;^ also reported a case of a boy aged 
thuteen years whose sci otum and testicles were normal but there was 
a complete absence of the penis (Fig 115) The methra opened on 
the anterioi rectal wall Both ureters showed dilatation A somewhat 
similar case has been reported b> Roj ™ This boy complained of pain 
m the abdomen due to overdistention of the bladder which was relieved 
by dilating the abnoi mal urethral opening that emptied into the rectum 
The scrotum and testicles were normal in the cases that have been 
repoited In some instances areas of the erectile tissue have been 
found m the perineum and within the rectal wall 

Absence of the Gians Penis —But 2 cases of this condition have 
been reported, one bj Atkinson^® and the other by De la Pena 
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DUlocttion of the Penis — Tlit ikijw inn\ bi <hsl(H‘ntc.'tl citlicr in 
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Strtniulatlon of the Peni*,— Mraiipulution of the ikuls is u fuirh 
coimiion eomlitiun In one com. that 1 saw the puns had uiidtrgoni. 
panpretie and inlinh slouphal uwun us the nrsult of a imrsL tMnp 
u string around the child s perns to pixxtnt him from wetting tlie bctl 
In another case the ]>ems had hem put through n large hushing witli 
resulting cileina ami threatening gangrene Vermooten from 
\oung3 ( lime lias riiHirtetl suth u ease and the literature is fillesl 
with cases where indi\ uliials ha\e imhcllishi'il their i>ems b\ \unou3 
fonns of pluuibmg futures buuseliuld articles bottle's etc tor the 
inetalbc contraptions u rapulU rexoKmg buia saw is used for the 
nino\al of such ohje-eis, I suollv the penis if it lias not undergone 
gangrene as it mun\ limes docs is so ctlemalous that the ohjeet 
eainiot otherwise lie removed from it Minch** lias reeentl> rei>orte*d 
a ease tliat is of practical importance. The patient )md had a dressing 
liehl in place on the iHiiis In a nihlur Iwnd Dimng the night the 
dressing came olf ami the rubber bantl whicli hod bixn used for 
holding the dressing in place hod sloughed through into tlie urethra 
Injuriei Duo to ChomIcaU.— Most clicimcul mjuncs of tlie iiciiH 
result from tUo use of various drugs for the prevention of venereal 
disease, among the most common of whieli arc the cliconcal nijunca 
due to strong bichlomlc of mcrcurv solutions. 1 one time treated 
a man who had jilungcd Ins poms into a lieakcr of jiurc carbohe acid 
mistaking it for hv drogcii peroxide. In spite of tbc cnomious sloughing 
the penis evcntuallv lK*canic practicollv normal In tJic treatment of 
all injuries and wounds of the penis one should be evtrcmdv conferva 
tivc as the penis has a great power of rcenjienitinn due to its nch blood 
supply 
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case the glans was divided by a deep ti ansverse cleft into a thickened 
dorsal and thinner ventral portion The urethra opened in the middle 
at the bottom of the deep sulcus The penis may be cleft in a vertical 
direction so that it may give the appearance of double penis 

Absence of the Foreskin.— Such a case has been reported by N S 
Goddard^® in a child delivered dead at eight months The child had 
only one leg 

Congenital Canals and Cysts of the Genito-penneal Raph^.— Neff'’^ 
has reported 6 cases of canals and cysts occurring along the genito- 
penneal raphe and believes that both the cysts and canals have a 
common developmental oiigin (Figs IIG and 117) Two explanations 
have been offered as to the origin, first that they arise from epithelial 
rests incident to incomplete closure of the urethral or genital folds 
and, second, that they develop from spht-off outgrowths of embryonic 
epithelium after primary closure of the folds The lining cells would 
be columnar if the cyst or canal took origin from the primitive urethra 
or they would be squamous if they took origin from cell rests at or 
near the skin level It is seldom that the canals give any indication 
of their presence unless they become infected, usually with gonococcus 
C ysts have been reported so large as to interfere with copulation The 
treatment consists in excising the cysts oi the canals if they give 
trouble 

WOUNDS AND INJURIES OF THE PENIS 

Subcutaneous Injuries of the Penis.— All injuries of the penis are 
likely to be associated with edema, and in many subcutaneous injuries 
there may be considerable extravasation of blood So-called fracture 
of the penis consists in a rupture of the fibrous envelope of the caver- 
nous bodies, and is a misnomer m that the human penis does not 
normallv contain bone The large majoritj of subcutaneous injuiies 
of the penis occur during erection The treatment of these injuries 
consists of rest, hot moist compi esses and elevation of the part In 
cases of rupture of the sheath of the cavernous bodies, it may be 
necessary to suture the sheath aftei evacuation of the blood clot and 
control of hemorrhage 

Open Wounds of the Penis —The most common wound of the penis 
IS tearing of the frenum or tearing of the prepuce m cases of phimosis 
Where the frenum has been torn and hemorrhage is jirofuse, the frenal 
arterv must be ligated 

It IS not uncommon for the penis to be amputated through malicious- 
ness Veseen and O’Xeill'-'- have reported a case m which all of the 
skin Avas denuded from the penis This was treated by burying the 
penis under a raised skin flap of the scrotum with perfect lesult It 
Avas impossible to find out the cause of the denudation 

Gunshot Wounds — Otis“^ collected 30 cases of gunshot A\ounds of 
the penis during the C'iaiI AVar, and Young^ reported only 43 jjenile 
Avounds in the American forces during the World War Ritch®‘ has 
reported the remoA al of an embedded reA oh er bullet in the penis 
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Diilocidon of the Penla 1hi ptuM jiu\ bi jljsliK-ittnl iitlicr iii 
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Stranjulition of the Penlj — 'strunpnlution of tlie jhiii ls a fairl\ 
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with ca&cs where induiduals ha\c embclhslietl their licnia In sanuus 
fonns of plumbing fixtures housoliohl unities bottles etc tor the 
mctollie contraptions a rapidl\ rcxolnng buxx sai\ is lin'd for the 
rciiioial of sueh objeets, ( siialK the jKnis if it li03 not undi'rgonc 
gangrene us it maJl^ imus thics w so cilematous that the object 
cannot otluTwise lie remox eel from it Hinch** lias rceenth reiKirtcel 
a ea^ that is of practu ul importance. 1 he patient had had a dressing 
held m place on the i>eniH b\ a rublnr band During the night the 
dressing came off and tlie rubber band whuh lunl liecn uw.'tl for 
lioldmg the dressing in place bad sloughcii through into the urethra 
Injuries Due to Chemical*. — Most chcnnail injuries of tlu iicjils 
result from the UbC of xanoiis drugs for tlie prcxontiun of xencrcal 
disease, among tlic most ouiiiiuon of ulnih are tlie chemneal miuncs 
due to strong bichlonde of lucrcurx solutions. I ouc time tre-atcel 
a man who hud plunged Ins poms into o licakcr of pure carbolic acid 
mistaking it for hj drogen iKToxide. In spite of the enormous sloughing 
the penis cxcntualK iMJCTimc practicalK nonnal In tlie treatment of 
all injuries and wounds of tlic perns one should be e xtremeh conterx a 
ti\ c, as the penis has a great jwwcr of re< upcration due to its ncli blood 
supply 
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case the glans was divided by a deep transverse cleft into a thickened 
dorsal and thinner ventral portion The urethra opened in the middle 
at the bottom of the deep sulcus The penis may be cleft in a vertical 
direction so that it may give the appearance of double perns 

Absence of the Foreskin. — Such a case has been reported by X S 
Goddard^’’ in a child delivered dead at eight months The child had 
only one leg 

Congenital Canals and Cysts of the Genito-penneal Raphe,— X^eff^^ 
has reported 0 cases of canals and cysts occurring along the genito- 
penneal raphe and believes that both the cysts and canals haAC a 
common developmental origin (Figs IIG and 117) Two explanations 
have been offered as to the origin, first that they arise from epithelial 
rests incident to incomplete closure of the urethral or genital folds 
and, second, that they develop from spht-oft outgrovdhs of embryonic 
epithelium after primary closure of the folds The lining cells would 
be columnar if the cj st or canal took origin from the primitive urethra 
or they would be squamous if they took origin from cell rests at or 
near the skm level It is seldom that the canals give any indication 
of their presence unless they become infected, usuallv with gonococcus 
r ysts have been reported so large as to interfere v ith copulation The 
treatment consists in excising the c\sts or the canals if they give 
trouble 

WOUNDS AND INJURIES OF THE PENIS 

Subcutaneous Injuries of the Penis —All injuries of the penis are 
likely to be associated with edema, and in many subcutaneous injuries 
there may be considerable extravasation of blood So-called fracture 
of the penis consists in a rupture of the fibrous envelope of the ca^ er- 
nous bodies, and is a misnomer m that the human penis does not 
normallv contain bone The large majority of subcutaneous injuries 
of the penis occur during erection The treatment of these injuries 
consists of rest, hot moist compresses and elevation of the part In 
cases of rupture of the sheath of the ca\ernous bodies, it maj be 
necessary to suture the sheath after e\acuation of the blood clot and 
control of hemorrhage 

Open Wounds of the Penis —The most common vound of the penis 
Ls tearing of the frenum or tearing of the prepuce in cases of phimosis 
^Miere the frenum has been torn and hemorrhage is profuse, the frenal 
arterv must be ligated 

It IS not uncommon for the pern.-? to be amputated through mahcious- 
ness Veseen and O’Xeill"^ ha\e reported a case in which all of the 
skin was denuded from the penis This vas treated by buqMng the 
perns under a raised skin flap of the scrotum vith perfect result It 
was impossible to find out the cause of the denudation 

Gunshot Wounds — collected 30 cases of gunshot vounds of 
the penis during the t ml War, and Young^ reported onlv 43 penile 
wounds in the American forces during the World Yar Ritch^ has 
reported the ^emo^ al of an embedded re\ ol\ er bullet in the penis 
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NEOPLASMS OF THE PENIS 

Benign Qrowtlu.— tht ixcxption of warts or Mnini 

which ha\e a Icndencv to bci-oiiu inaJipn^mt Ix-iiij^n luinors of the 
penis ore rare- ^ ciitn-al warts on. iisuallN found Imck of tlic c^oroim 
or on the inner linmp of the prepucx- ITitj occur m mdi\ iduals w ith 
long foreskins and arc ^hl to bt iiu»rc common where cleanhnetss is 
not repanlet! nitv take on a cauldlowcr a])pcaruncx anil under the 
tmcTojcopc show ^nipilUi iniMrcel with alrntifictl cintliclmm These 
growths lDa^ also appetir m the urethra It is most important tlmt 
\cnercal warts Ik. dc3tPo>cd on account of their tendenct to undergo 
malignant changes, Tlie> respond promptlj to fulguration \n in 
jottionof 1 pcre'CDt noNocuin IS iiindcond the wart is then fulgurated 
The cluuTcd portion is hftcel olF with forceps and the tuft of blood 
Nc&scls beneath is again fuJgumtol Hemangiomata occur but ore 
rare. A case has been reported b\ C il>son * Other eases ha^ c been 
rcportcil b^ Kroll * Ixiwcnthal * onel \ oung * SelioccHius c\ sts ore not 
infrcsiuentl\ found Smith* bos rcjiorlcd a ease of keloid of tlie penis 
afTocting the preime*c following an uijurj Cutane'ous lionis of the 
penis ha^c b^n reported Goldstein* has rccciith written ou this 
subject and states that these horns arc most frequenth found m age'll 
people. ThcN ore usuali\ of a browuisli-graj color but ma\ be black 
or >cUow l'he\ rarelj attorn the lengtli of 1 inch Vs o rule thes 
ore single but multiple lesions moj occur The jiatholopcol back- 
ground 13 a Inpcrtrophj and romifie-ation of the epithelium the 
keratunxation of qnthclmm pihtig up to produce the horn VMicn 
they undergo malignant ebonges the metastatic changes are found 
to be epidermoid coremoma- ^a^co3e \eins on the penis arc often 
i>eerL The\ occur on the dorsum or the lateral aspects. Ljmph 
'anccs also occur Thc> arc found m the coronarj sulcus and on tlic 
dorsal surface m the region of the dorsal hmiphatic channels, 

M a 1i|Ti a nt QrowtliB.—Circiiioma.— Carcinoma of tlie penis makes 
up appromuatelv 2 per cent of all cancers found m men and according 
to AVolbairt,^ accounts for approximately 226 deaths m the Umtcil 
States each year 

The Urge majont\ of cases of carcinoma of the perns are found m 
the cancer age, that is, from forty to sixty years of age. On the other 
hand a fairly largo number of cases are found under forty years of 
ttgo- Barney • in his classical study of 100 eases of carcinoma of the 
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penis, found 1 case between twenty-five and thirty years of age and 
14 cases between thirty and forty years of age Dean,® m his study, 
found 8 per cent between twenty-one and thirty years of age, the 
youngest being aged twenty-one years Theie does not appear to be 
any racial immunity to cancer of the penis Parsons,^® of the United 
States Navy, found the occurrence of carcinoma of the penis among 
the Haitians very high and attributed this to phimosis and poor 
hygienic conditions In this connection it is mteiestmg to note that 
Wolbarst, m a very extensive study, states that he was unable to find 
a single case of carcinoma in a circumcised Jew He did not believe 
that this was dependent upon racial immunity, as he reported a case 
of carcinoma of the penis m an uncircumcised Jew and further found 
that the condition was very rare among Mohammedans but did occur 
m a small percentage of cases This distinction between no cases 
being found m Jews and the small percentage that did occm among 
the Mohammedans led him to the belief that this was due to changes 
that occurred early m life, befoie the eighth year Jewish iitual 
circumcision is carried out on the eighth day Mohammedan ritual 
circumcision is carried out between the fourth and eighth yeai 

Wolbarst studies m the mam are extremely convmcmg and cannot 
help but lead to the impression that a large number of lives could be 
saved each year were circumcision practised as a routine during 
infancy It seems evident, therefore, that phimosis of the penis is 
one of the prmcipal predisposing causes of carcmoma and that the 
retamed smegma and urine set up chronic uritations that result m 
cancerous changes The fact that the foreskm is retractable does not 
mean that balanoposthitis might not be piesent It is veiy doubtful 
whether carcmoma of the ceriux m a man’s wife is ever transplanted 
to the penis, although such comcidences have been reported 

Healed chancroidal lesions seem to be predisposing causes Occa- 
sionally carcmoma has occurred m a circumcision wound m the adult, 
but it IS possible that m these cases carcmoma was already present 
and that circumcision may have been carried out on account of it, 
the wound never heahng One should be suspicious of any lesion fol- 
lowmg circumcision which does not promptly heal Papillomatous 
vegetations are undoubtedly a predisposing cause of cancer, and trauma 
must be considered as an excitmg cause Any mtractable ulceration 
should be studied histologically for malignancy 
Symptoms —The disease first makes its appearance either as a small 
sore on the penis or as a papillary or cauliflower growth, the latter 
sooner or later becommg ulcerated As a rule, these lesions are found 
with about equal frequency on the glans penis or on the Immg of the 
prepuce It is the onset of infection that brmgs on the symptoms of 
pam, loss of weight, cachexia, and discomfort Dean found that m 
58 per cent of the cases pam developed at some time m the course of 
the disease With the introduction of infection the glands of the 
oTom become enlarged and tender, there is fever, and wasting com- 
mences The mcrease m size of the glands is mostly due to adenitis 
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(Uid not to nmliKOunt mctUitUMa. It is "Morson j>" liLlitf tlmt 
la the most fre<iULnt actual cuiim of dwitli ilcjitli m untst cu>ca (Ht ur 
noR from the aIou},hm}, of the uinl tJ^ucs in that 

rejnon into the femoral artiT\ In M«nt inatniiciN death u tin. iwult 
uf tennuiai hejitic hroiuliojmeumonm 

— IIiatoloj^ntoIK Imtli the |>aj)illnr\ and (!ut Itsiona an 
»(|uamou5-ccll epithelioma urepnlemnmlearcinoma In rare iiiatunce-H 
the c-cUs resemble tlicrac of the bu'^al e*ella of the akin and are known ua 
lioaal-ccil e'arcinomata, ( aae":* of boMd-etll tartnioma of tlie p(nn< 
ha\e lK*cfl reiKJrtetl h\ Jet k“ and b\ (*ia<art)' ond Durant Dantes ^ 
OtxTiaional ca>e*3 of adenm'tin moma hu\e betn ‘<‘en Okaua" lias 
iTiK>rtcd such a ca-^e and l*aKl*fn and Nlnappapulra^^ lm\e reportetl 
a cose of metosta^ to the cor]>ora <‘uvennr<) from an adenex'artmuma 
e)f the proatatu I Iia\t sexn one Midi iom (lohUte m * Oros ** and 
othcTs ha\e rcjmrtetl muli;n»ant de)..emrutiun m (Utancous lioms on 
the penis. 

The fibrous coNeTUii.s of the iKiiis tin tunica albupnea and Hue k s 
foaeia sene as Inuner u>,niiiist iii\u ion of the cavtrnou-f paces fora 
et3nsidtmb]e time and the coqius ''|Min)«io urn is tin last to be in\ade<l 
It u of practical unportame tlmt epitlidiomii of the ]hiilh dcKs nut 
semi out long jinK'fvse'^ into the etiqMini Kut ttner"^ com Indetl from 
hi3 studiea— tliw has lK.t?n Iwnie out b\ the obsenatmn of otlurs 
since then — that amputation iem pnixmml to tlie border uf the 
pfllpahle induration is alwa\^ Miffic lent \s a rule metastasuH ext ur> 
rather late m the ceiurv of the eliniLM. whtria.s ulceration oceuis 
«irl\ I nlargiimnt of tlie IvmpJi ^Jand-e in the groin are scromJun 
to this infection so that it h imimvahle te> tell from jialpntion wlictlur 
the enlarged hinjih glamN arc due to metostuMs or not \oung“ 
states tliat while it e-e common to M*e iiKta>ta.MS m the inguinal glands 
iiitmpclsic masH’s are he no ineMiH rare (Wt \nutom\ uf I \inph 
atics.) iIamc^ * found generuliuHl nutu-stasis in I > jnr ernt uf his 
COiCS. 

Ihagnosit and Tmifwnil - The diagmesui of one (|UCijtionui)lc lesions 
on the perns should Ik* made be liistologKnl -stude riiis is important 
not only for dmgnosis but folhmnig HrcKlcra dasbific ation of malig 
nant tumors seientifie obscreations will he IiommI ui>on the intimate 
details of the cellular strut turp and urrungement ( olbe and NmtJi '• 
friKii their stuches based on erases of cuixinonm of the iKnis reachesl 
the conclusion that there was a definite correlation between the grade 
of nialignaiic} as determined hLstoIogienll) and the clinical course of 
the disease. 

Horn and \csbit** lm^e recentK rcMceccd the \arious methoda of 
^^ting carcinoma of the perns In brief the treatment cnsnsists of 
^iputation radical amputation with renio\al of all of the 
Rumds draming the region radiation and eanoua combinations of 
surgical procedures and radiation It has generalle been stated that 
carcinoma of the ]>eni8 is \crj resistant to radiation and "ioung 
de*pciHU rather U]xm amputation of the penis and die carrying out of 
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perns, found 1 case between twenty-five and thirty years of age and 
14 cases between thirty and foity years of age Deanj^* in his study, 
found 8 per cent between twenty-one and thirty years of age, the 
youngest being aged twenty-one years There does not appear to be 
any racial immunity to cancer of the penis Parsons, of the United 
States Navy, found the occurrence of carcinoma of the penis among 
the Haitians very high and attributed this to phimosis and poor 
hygienic conditions In this connection it is interesting to note that 
Wolbarst, in a very extensive study, states that he was unable to find 
a single case of carcinoma in a circumcised Jew He did not believe 
that this was dependent upon racial immunity, as he lepoited a case 
of carcinoma of the penis in an uncircumcised Jew and fuither found 
that the condition was very laie among Mohammedans but did occui 
in a small percentage of cases This distinction between no cases 
being found in Jews and the small peicentage that did occur among 
the Mohammedans led him to the belief that this was due to changes 
that occurred early m life, before the eighth yeai Jewish ritual 
circumcision is earned out on the eighth day Mohammedan ritual 
circumcision is carried out between the fourth and eighth year 
Wolbarst studies in the mam aie extremely convincing and cannot 
help but lead to the impression that a large number of lives could be 
saved each year were circumcision practised as a routine during 
infancy It seems evident, therefore, that phimosis of the penis is 
one of the principal predisposing causes of carcinoma and that the 
retained smegma and urine set up chronic irritations that result m 
cancerous changes The fact that the foreskin is retractable does not 
mean that balanoposthitis might not be piesent It is veiy doubtful 
whether carcinoma of the cervLx m a man’s wife is ever tiansplanted 
to the penis, although such coincidences have been reported 

Healed chancroidal lesions seem to be predisposing causes Occa- 
sionally caremoma has occurred in a circumcision wound in the adult, 
but it IS possible that in these cases carcinoma was already piesent 
and that circumcision may have been carried out on account of it, 
the wound never healing One should be suspicious of any lesion fol- 
lowing circumcision which does not promptly heal Papillomatous 
vegetations are undoubtedly a predisposing cause of cancer, and trauma 
must be considered as an exciting cause Any intractable ulceration 
should be studied histologically for malignancy 

Symptoms — The disease first makes its appearance eithei as a small 
sore on the penis or as a papillaiy or cauliflower growth, the latter 
sooner or later becoming ulcerated As a rule, these lesions are found 
with about equal frec[uency on the glans penis or on the lining of the 
prepuce It is the onset of infection that brmgs on the symptoms of 
pain, loss of weight, cachexia, and discomfort Dean found that in 
58 per cent of the cases pain developed at some time m the course of 
the disease With the introduction of infection the glands of the 
groin become enlarged and tender, there is fe\er, and wasting com- 
mences The increase in size of the glands is mostly due to adenitis 
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rate of grotttli »)f thu>L ttiiiion \onw c<>n*iilcml)I\ In J of the 
reporttnl cases the growth hail l>ccn present for eight \cars. On the 
other bami m 1 case there was incta^tatic mM)l\tuicnt of the l\^npll 
nwics m nine months after the mittol appearance of the lesion Fliese 
tumors usually occur on tlie glans |)cnis or foreskin us a darklv pig- 
mented circular area whicli inaj Ih, slighth tlt\atc<l u little nodular 
or with some induration \t first there is no ule“tmtion Tlic\ ihfTcr 
from epithdioinata in licmg beneath the skin llie tumors lna^ 
become multiple, The\ mctostasizu b\ wu\ of the blood stream 
producing sccondar* growtiis m all of the organs or h^ wa^ of the 
Kinphatics. In a ease reported b\ Miner’* inctaitoscs were found 
onh m the li\eT Mctostnlu melanotic tumors are likeh to Ik. 
found in the skin ami ha\c the same dark ])iginentation us the ])nnur\ 
tumor The prognie«Ls is Imd 

Bamngcr ami I)i*an’* Iia\c ret-cnlK reinnlesl J cases of Ka])o«.Ls 
disease of tile penis. Flie-se tumors were ongmalb termitl In KajK) is 
as “idiojiatlnc multiple pipuent ''oresinm of the skin and at first 
wercl>dic\i'<l to alwa\s oexur pninorile on the sole uml dorsinn of the 
foot to l>e followed b\ lesioies of the hand and finulK h\ sunilnr niMlule's 
m the mucous UKSiiliraiie of the IjxMiT trnchi-i stomach intestines 
and li\cr Benin's, of the s<\<.n. pom u.ssociatetl with tJie nodules 
nesirogemc origin has Ikwii suggestcti Boetenn lia\e lies-n held to 
ha\e l)«n a cause It has also In.'en suggcstnl that tliirc was some 
relationship Itctwcen Kaposis sarexuna and mxcvsw fungoidcs, \dair 
and TroDil)le\ anaUiesI 17 e-nscs trcutesl at the Memorial lIospitaL 
These arc eiclusuc of the J cxese-s of Kuposis disease of the penis 
reported 1)\ Uamnger and Dean Bamnger anil Deans cases of 
Kaposis s disease of the penis were ages! fort\ fi\e uml fift\ slt \cars 
re)pcctnd\ Both lesions apiK’orcti on tlic ginns penis with sonic 
mdurition of the corpora One sliowesl multi])le lumps jiurplish-blue 
in color cx<juisJtc)\ tcmler TJie other shouiiJ a red solid growth 
not at ail painful nor temler Neither showcil uk-eration. No treat- 
ment bad an\ cifcct upon the discnso until ^ocntgen-^a^ treatment 
waa instituted winch apparenth uia\ keep the disease in check almost 
mdefinitelN and in some instances causes the nodules to disappear 

Endotiieliomata. — loclson** in his rcMew of sarcoma of the penis 
mduded 9 cases of endothcliomatn J of winch were in infants. V 
re\iew of the litcratiirc sincx then rcecals that 4 other cases ha\e been 
Imported 1 each b} Balog /lenkicwici ” Dohnaniccki " and Alack 
These tumors are suppose*! to take ongin from the endothelial 
ImiDg the hnnph spaces the ca\ ernous sjiaces nr the blood ^ essels 
^ the penis. IIowe^er not all pathologists agree with this idea, 
*me regard them as haMng ‘tprung from the epithelium of the urethra 
and thus classifj them as carcinomata rather than endotheliomata, 
^•x^alJed endothchomata anse from the shaft of the perns and are 
repul in their growth and metastasize earh Aletastases ba^e 
■>een found m the inguinal IjTuph nodes the skui the subcutaneous 
ues the heart the iiencuitlium and the lungs. Apparently the\ 
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his extensive opeiation for lemoval of the glands Graves, in a 
lecent article has desciibed a modification of Young’s piocedure, and 
Hepler^^ has described operations foi varying degrees of involvement 
In any operation in which lymph glands are removed, there is a likeli- 
hood of the occurience of lymphedema of varying degrees, and m one 
of my cases this was very extreme and persistent This should be 
moie seriously considered than it has been m cariying out radical 
operations for caicmoma of the penis, and particularly in view of the 
fact that in a large number of instances where the radical operation 
has been done the glands piove to be negative It has always seemed 
to me doubtful how many cases of carcinoma in any region were 
saved by extensive opeiations for lemoval of the glands that dram 
that region Theie is one procedure against which I would particu- 
larly advise, namely, the lemoval of the glands previous to amputation 
of the penis, for lymphedema of such degree is hkelj'’ to follow that 
the more important piocedure of amputation of the penis becomes 
difficult, dangerous, and at times impossible 

Barringer^ and Dean have used irradiation extensively According 
to them, if the primary lesion is confined to the foreskin, this should 
be removed by ciicumcision If it is on the glans and less than 2 cm 
in diameter, superficial external irradiation alone is used Where the 
carcinoma has mvaded the cavernous tissues, irradiation is used first, 
followed by conservative amputation The glands of the groin are 
irradiated only where they were sure that the glands were carcmoma- 
tous, as proven by aspiration biopsy They state that they are not 
sure whether this is a better method than surgical removal, as few 
cures are found following either method The whole question of 
radium m the treatment of cancer of the penis must be viewed from 
two standpoints Does it ofler the better chance of cure in the extreme 
degree, and is it safe to use in very minor degree as a matter of con- 
servatism^ Circumcision in infancy is the greatest prophylaxis against 
carcinoma of the penis 

Melanomata — Melanomata of the penis are rare tumors In 1924 
Joelson,^^ m his studies on sarcomata of the penis, was able to collect 
only 8 cases from the literature Since then cases have been reported 
by Noordenbos,“ by Peters,”® and by Colby These tumors are 
characterized by black pigmentation There is a difference of opinion 
as to whether the pigment-producing cells from which they arise are 
of epithehal or of mesothelial origm According to MacCallum,^® it 
IS not possible at this time to form a definite opinion They are 
usually spoken of as melanosarcoma Melanomata, in general, are 
found m horses, and it is interesting that they are found only in white 
and gray horses MacCallum reported that in 12,000 autopsies at the 
Johns Hopkins Hospital there were 10 cases of melanosarcoma, all of 
which were m white people, notwithstanding the fact that a large 
proportion of the autopsies were on negroes All of the reported cases 
of melanosarcoma of the penis have occurred m men between forty- 
eight and seventy-five years of age, and, as pointed out by Colby, the 
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u found more fri“<iucntl\ near the ImM. of the pcnia It is rclntncl} 
superficial hut the skin is frccK ino\ahIc o\cr it It alTi'cts the inter 
cavernous «j)tuiii in its dorsal ]M>rtion ami tlic adjacent tunica of the 
corjwnt Vutliors diflir os t« wlittlitr it ever actimlh invadi^s the 
erectile lisaucA. \«)unp‘ statics that tt never Vs-sociatcsl 'aUU 

this indurattsl aix'a is a dcfonnitv of the innis on erection winch in 
^onle instances is so markcil a.s to inlirfcrc nitli sexual inttrcoiirst 
Other s\in])totiui jinKlm^isl art txtn me pain on iri'ction hut the lesion 
nui\ he imniful without iix*ctn»ii When lhi*se palunts ari first 
liv llic phv man ahmvst imanahK thi mtluration lias nttaimsl its 
iiiaximuin sm and i1<k*s mn tend to fuJilur m( rru.se m Mii Hr 
discaxj iLsuallv mnairs m niiddit nlthi)Uj,h in some instanct-s it 
lias l)ccn foiiml in quiti vounpi h nun ( a-sts^ liavt Ikyh rcjHirtisl os 
carlv 03 eighteen vrars of Qp< Kretschmer has rtjMirtixl a com ages! 
twcnt\-four veara. Of thi 14 <-a.srs that I Imve stxn tlic voungest 
was thirtv mm M*ars of age \olhing is known q.s to cliologj Sum 
of the COM'S are dialutics. Others are srphihties hut the (riatincnt 
of thcM* conditions wlm h is now so \ i rx sjhs ific sivins to offer nothing 
toward the Hire of the disease and tlu nlationsliip if an\ isnotdcar 
Spontaneous mrw liave liecii r«|M)rt(sl Om must tlurcfore m'co- 
aanl) Ikj xen (atxful m nttnlmdng <urrs to the innunuruhle pro- 
cwlurcs that have 1 ki n riH'omnumlisl Hu miliiration innv l>csolitarv 
or multiple and manifest itvlf ilh n iioiltili plaqut nr con! round nr 
irregular in lia|H hart! cartilapnon>. or even Imuiv in eoriMstincv 
Thi corjms sjKingiosmn is ncxir ofTisted fhe plntpu's vnn m thick- 
ness width and length and on usualK situates! in the midlinc of 
the penis Ijclow tiu «l<irsal vi-vsls near the ha.se of the penis hut niav 
Iw situattsl in uiiv jmrt Iwck of the esirona W t iilhoff ** m Ins studies 
from a fecetion n niov ed (smcludtsi that e Imnges in the v n.sculnr hliiotlis 
in the smaller vesssels were the jxunts of onpn of the induration 
MkTosc'opicalle the platpic for the iiio&t part consists of clastic tussuc 
No inflammaton dianges are found In some mstanecs there are 
lalcarcous dcjKisits others show true bone formation Two of m> 
cascH showe<l calnircous «iqM>.sitH oii roentgen-rav txaimimtion The 
induratiou iicscr tends to Iveeonu nmhgimnt \ nnous treatments 
liavc liecn us«l treatments for nssociatcel diseoM's fihrolvsin and 
iodides diatluniiv roentgen rav and surgical removal Waters and 
f olston'* condudisl that rot ntgenuation had no cfTcct m the wav of 
cure Surgical rcnio\ al offers some hope in well-chosen eases, ^ oung^ 
has Imported a cure <jf I case h\ surgical removal hut failure m 2 eases 
due to imperfect ircctmn and recurrence of the ehonlic w Inch continued 

diseabbb of the glans and foeeskin of the PENia 

Unlanitw uieaiis inflammation of the ^ans and 
posthitifl inflammation of the foreskin The two conditions are manj 
buies co^.xlf,tcnt m what m known os balanoposthitis. The most 
r«iuent cause of halanopoathitia is the irritation from a gonorrheal 
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may invade any pait of the body The tumor makes its appearance 
as a painless lump within one of the cavernous bodies and at first with- 
out symptoms By its invasion of the caveinous spaces it produces 
priapism, and by its encioachment upon the urethra difficulties of 
inmation 

Mesothehomata — Mesothehal tumors of the penis are principally 
saicomata, although Stavianicek^ has desciibed a case of multiple 
leiomyomata of the penis in a man, aged si\ty-three yeais None of 
the gro-\vths showed any signs of mahgnancj’’ Stavianicek cites from 
the hteratuie a similai growth deseribed by Nicolan Joelson-'' 
collected 17 cases of round-cell, spindle-cell and mixed-cell sarcoma 
and fibrosaicoma To these I would add a case lepoited by Meller^® 
which he legarded as myosaicoma, a case lepoited by Kreibig,^^ m 
a man, aged fifty-eight years, m which the tumor removed showed 
aieas which looked saicomatous and m othei places like a leiomyoma, 
a case leported by Puhb® of a rhabdomyosarcoma in a boj'', aged eight 
years, a case leported by LevP® of a fibiosarcoma in a man, aged thirty- 
eight years, a case lepoited by Mollo'*® of saicoma, and a case leported 
by Mailpi m a man, aged thiity-one years, which pioved to be a round- 
cell sarcoma Chauvin and Empeiaire'- have repoited a case of sar- 
coma of the prostate with metastases to the penis Sarcomata of the 
penis usually oiigmates in the cavernous bodies but may originate in 
the glans Two of the cases weie m boys, aged eight years In Mark’s 
case there weie metastatic giowths to the liver and skin Young* 
states that these tumois are differentiated from endothehomata m 
pioducing a definite lounded nodule rather than a diffuse infiltration 
The round-cell sarcomata aie more malignant than the fibrosaicomata, 
spmdle-cell, round-cell oi mixed-cell sarcomata 

Cavemositis — Acute Caveinositis — ^There may be inflammation of 
the cavernous bodies as the direct result of injury or due to extravasa- 
tion of urine back of a urethral stiicture or to secondaiy infection of 
thrombosis of the caveinous spaces Thrombosis of the cavernous 
spaces may be present without demonstrable cause as was the situation 
m a case repoited by Claves'*® Piiapisin is a common symptom 
Gangrene of the penis may follow a fulminating infection Septicemia 
and death may occur 

Chronic Caveinositu, — I^a Pej'Tonie’s disease, ciicumscribed fibrosis, 
primary indurative cavernositis, plastie induration of the penis, fibrous 
induration, fibrous plaque, fibroid scleiosis, and fibrous cavernositis 
are all terms used to describe a condition which was first fully described 
by La Peyronie'*^ m 1743, although m a most compiehensive review on 
this subject bv Polke^''*® mention is made of a case being described by 
Epheraerides*® m 1687 and anothei by Beckei''*^ m 1729 Corbmeaii’s*® 
studies are most valuable as are the studies of Kretschmer and Fister *“ 
Chronic cavernositis is one of the more common of the rarer diseases 
of the penis It is chaiacteiized by a rather superficial node oi plaque 
with cjuite circumsci ibed edges which occuis on the dorsum of the 
penis, usually in the midline but maj be to either side The induration 
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UDkno\Mi Icsiou in the preputial ^at that one wk>lie*i to ix])Iore- flic 
\-anoui plastic ojKratioTU (U^^tiIkiI do not Imvc Imck of them -^uch a 
histor% of prophylaxis u^^ninst carciiiuiiia as iloe*s circuincusion and it 
IS doulitful as to whether the\ produce the same funetioiml results. 

Tuberculoaii.— Tuberculosis of tlio penis is soinetimcs se*cn in 
infants following ritual circumcision In this wq\ the penis was 
vjmctimcs infected b\ tuberculous sputum, the incubation period 
l>etng about two we'cks, TTie condition is manifcstctl b\ a tiTural 
\ellowlih-p^a^-wlutc nuliars tubercle which progresses rapulh the 
inguinal glands liccoming mxoKctl tarl\ \ few cases ha\c l>een 
reported where tlic le‘aion has healenl but ns a rule the child dies of 
tubcrculoMS eLM.whcre TubeitiiloMS of tlic jM-nis in adults is muili 
rarer hut here too uu^^ he due to tulurcuious simtuin or inori rareh 
^ecoDda^^ to a tulicaulous pn)ce^ in the unnar\ tract If this 
bappcQS the meatus l>ecomcs :>wullen anil small milmrv tubercles art 
secu o\er the burfacc Insomi m^tanerstlu in\ inious Inxiics lu-come 
ia\ol\i.sl which uiwii seTtioii sliow cuMTOus tulKre-lL>s. IhcskmiimN 
ukemte gi\nng the apiHuraiux of a hard chamre llie iiems mn\ 
be the subject of tuliercuhtoisbi a blood stmim infection ‘\Iicro>e‘opic 
cxonimatiuii will at<l m the correct diagnosis. 

Harpe* PrapatlalU,-IIenM“H prtrputialis ha.s a ikfimti seriuence os 
a papule ^cslcIc puatulo and ulcer Vs a ruli tlure is a histori of 
preiious attacks The eruption is alwo\s prmslcil b\ itching and 
burning and a cluster of wliite s|M»ts beneath the skin which is often 
mistaken for ecnercal sore-s. The condition lesunlK la.sts nlwut set 
da\*s, proMding the uIceTations do not become soeondanK infected 
The subjects of herpes pnejmtiolis should In. most careful about 
promiscuous intcreoursc os the ulcerations oITcr splendnl ojiportunities 
for infection Tlic cause of tlic condition is not kno\ni It lias been 
said to have some rdationslnp to nervous dcjire^sion digestive dis- 
turbances sexual excesses, etc 1 know of nothing that prevents the 
attack. 


Horpei Zoftar — IIcrjKsi rosier nuiv oceur on the poms us elsewhere 
but It rarclv npjiears m tlua repon 
Dlphtherl*.— Diphthiria of the penis mav be 'wcondarv to dijdithcn 
tic lesions dsewhcrc m the lioilv or mav Ik, pnmurv on the genitals. 
It mav follow circumcision The ginns and mui-ous surface of the 
prepuce ore covered with a grojnsh vcllow c.\u(late which is firndy 
adherent while the shaft is rtJ and cileuiatous. The inguinal glands 
arc enlarged and tender Tiierc arc signs of svhteimc infection and 
positive cultures. 


Icttiioin7coiis. — \ctinomv costs is due to infection vnth orgomsms 
to which the general term strcptothncosis has been giv en Ajiparentlv 
there are many species of th« organism It may survive in tlie drv 
state for months or years and the ordinorv habitat is m the soil or 
v^ous kmda of gra-vves and grams. It therefore gams access to 
the Ixivinc or human bodv iisualK through the hucc^ mucosa but 
mav enter the bodv tliruugh wouuds or bcratches or through the lungs 

K U 1—12 
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discharge Non-venereal balanitis is subacute and is found in subjects 
of phimosis Balanitis also occurs in diabetics, particularly diabetics 
with phimosis Long-continued balanitis is a piedisposing cause to 
epithelioma Balanoposthitis associated with venereal disease can 
usually be cured by cleanliness, the parts being kept clean and dry 
In diabetic balanitis the condition must be treated both generally and 
locally, and only after it has been treated generally should circumcision 
be done In acute balanoposthitis with marked phimosis, dorsal 
slits or lateral slits may be necessary for cleanliness In chronic 
balanoposthitis circumcision should be cairied out 
Phimosis —Phimosis exists when the opening of the foreskin is so 
small as to not permit of easy retraction over the glans penis It 
varies in degree all the way from a considerable tightness to total 
inability to retract the foreslun Piactically all infants have phimosis, 
but by the time of puberty the foreskin usually is easily retracted over 
the glans Phimosis may be congenital or may result from inflamma- 
tory piocesses, causmg a thickening of the preputial orifice so that it 
contracts down and does not permit of easy exposure of the glans 
The work of Wolbarst m showing that no Jew circumcised in infancy 
has ever developed carcinoma is sufficient proof of the value of circum- 
sion in infancy whether phimosis is present or not, and certainly in 
all cases of balanoposthitis due to phimosis and of thickening and 
irritation of the foreskin due to inflammatory process which have 
caused phimosis, circumcision should be done 
Paraphimosis —Paraphimosis is that condition in which the foreskin 
has been retracted and it is impossible to replace it over the glans 
In this condition there is great swelling of the glans penis and maiked 
subcutaneous edema There is always a deep sulcus m the depths of 
which IS found a tight stricture of the prepuce Keyes®- has described 
a method for the reduction of this condition, which I shall quote 
“ The following is the best method of reduction Seize the penis behind 
the strictured prepuce m the fork of the index and middle fingers of 
both hands, one placed on each side Now make pressure with the 
thumbs on both sides, m such a direction as to compress the glans 
laterally, rather than from before backward, and at the same time 
pull the strictured portion of the prepuce forward, the effort being 
rather to pull the stricture over the glans than to push the glans 
through the strictuie If a prolonged, caieful attempt at reduction 
fails, the strictured point must be divided This may be done under 
local anesthesia After reduction the treatment consists m elevation 
of the penis within a jock-strap, and syringing the preputial cavity 
with a mild antiseptic solution ^Mien the edema has subsided, 
circumcision should be performed ” 

Operations for Phimosis — Various operations have been devised for 
phimosis Phimotomy, circumcision and various plastic procedures, 
such as those described by Polya,®® by Linhart,®^ by Pagenstecher,®® 
and bv Tobiasek,®® and Druener ®’' Plastic operations are not indi- 
cated where there is an acute balanoposthitis nor where there is an 
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unknovm legion in t!ic prtputml tlmt one uiaiiw to t\plort fiit 
\anoua jilaatic oiHratioii^ «!<• niit hiut Imik of them mli a 

hbton of proph\Ia\i:» npainat «urcin«»m os tlocs tirtuijKHon ami it 
u doubtful aa ti) ubttlier tln.\ pnxlutx the sniic functional rc-^uit-* 
Tobercaloili.— fulxfcuJoau of the ptnu u '*omttnmi ac-cn m 
infants following ntual circumasion In this uo\ the penis uas 
vomctimcs infectetl b% tuberculous sputuui the incubation pcrio*! 
liciDg about two weeks. The condition is inanifcstccl b\ a t\pual 
\dlowi5h-gra\ white miliarv tubercle which progn.'vs.'S rapulK the 
mpuinal glands bccunnng inxoKnl carls V feu ruM^s liasi lK“cn 
reported where the It'^iun lixs healed but as a rule the clin<l die ttf 
tubereujiws ebewhere TulKrcuIo'W of the ixiiis in mlults !•> niiu li 
rarer but here tix) mas Ih. <1ul to tulHre iiloiia putinn or more raril\ 
'ecomlors to a tulxrculous pn»ct-^s in the unnars irart If tin 
happens the meatus lieTtnnes ■%woIIeii ami Mimll milun tulKnlL“> nr* 
'ceo oscT the iiirfuce In Nuiiie iii^tniK'e^ llie el\e^lou^ Iwidies betoim 
msolsctl which ujwn tiuii Imu ca>e‘<ius tubeTeli*^ Flit kin in i\ 
ukerate gising the uiiiK*nrunec of a liard rhumre The innis mas 
be the subject of tulKrrciilo-<tsbs abbMxl strrain infei tmn ^lii roxxpic 
exarmnatum will qkI ni the coireet ebagiio^is. 

Herpei PraepotiAlli. — pnepiitialis Ini^ a »lefiinte i<|uenit u 
a papule scsiHe jiustule and ulexr \s n ml* thin is a hustun ol 
previous attacks. Tlie eruplom is alwass prisnlml bs ilihing uinl 
iKinuDg and a cluster *»f ulutc ^IH^ts 1 m iieatb the kin uliuh is often 
nustakcQ for venereal sores. Fhe condition u nails la.l-. about i\ 
dajs provKlnig the iilerrations *lo not betunic M.rundanlv infetteil 
The subjects of heqa's pmputialis ''liould be nii>^t careful about 
promiscuous intcrcours? os the ulc-erations olfi r sjilendul opI>ortunllle•^ 
for mfcelion Tlic cause nf the condition is not known It lias been 
saw to have some relutioiislnp to nervous (leprcs,iun digestive des- 
turlianccs savuai exce^vaa etc 1 know of notlmiL that prevents the 
attack. ‘ 

Herpei Zoiter — IIenH*s roster imiv *Kxur on the penes us elsewhere 
apIHrars in this re*gion 

IMphtherl4.—I)ip]|t),tna of the penis ma\ lx se'comhirv todiplithen 
w leaons elsewhere in the IkxIv or luav lx iinnmrv on the genital 
nmv follow eircunuision Tlic glans unil mucous surface of the 
prepuce arc c^overed witli a gravibli \eliow exudate which is finnlv 
cut while the shaft is rctl and eikuiatous. The uiguinal glands 
^^enlarged and tender There arc sians of svsteiine infection and 
P^ti\ 0 cultures. 

ActuiomvcosLs 13 flue to mfcctinn with organbius 
tb^ “ general tenu atrejitothncosia lias been giv cn VpporentJv 
species of this orgoniain It inaj surviv c in the <ln 
van^ or months or veors and the ordinorv habitat is in the sod or 
the *^^d3 of grasses ami grains. It therefore gams access to 
m«\ or human Ixxh msunlb through tlie huct^ muc-osa hut 

tn er the Ixxle through wounds or scratclics or througli the luners 

u V j— 12 
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by inhalation Microscopically one finds a fine, blanching mycelium 
which IS Gram-positive when young, but later small Gram-positive 
granules make their appearance in the mycelial threads and the 
remainder becomes Gram-negative Finally the threads break into 
short bacillus-hke rods, which may be Gram-positive or Gram-negative, 
and into small, round, coccus-hke bodies, always Giam-positive The 
organisms may thus take the form of a mycelium, a bacillus or a 
coccus From the verj'^ nature of things actinomycosis of the penis 
must be extremely rare In a studj^ made by Hill and Cecifi on 
primary genito-uiinar}^ actinomycosis, no penile lesions were found 
Leger^® has reported a case with a skin lesion on the glans penis 
According to Diasio,®® m these cases the glans is mduiated, covered 
with many small purulent knotty masses, punctured by small holes 
from which a serosangumeous secietion exudates Pam is an eaily 
concomitant The ray fungus can be demonstrated m the secretion 
The treatment of actinomycosis is unsatisfactory and the prognosis 
is bad Iodides have been recommended Wide surgical removal, if 
possible, would seem to be the best foim of tieatment 

Preputial Calculi, — Jol}'®“ in his work on calculus diseases of the 
urinary tract has desciibed the occurrence of preputial calculi He 
states that stones have been found as large as a hen’s egg m a boy, 
aged eight years, and as large as a clenched fist m adults Stones m 
this region, associated with marked balanoposthitis, present a foul- 
smelling and occasionally bloody discharge from the preputial sac 
Urination may be difficult Preputial stones are always secondary to 
phimosis and, according to Joly, three tjqjes are found Those that 
are formed by lime salts being deposited on epithelial cells and smegma 
of the preputial sac, those that are made up as urinary calculi from 
stagnant decomposing urine m the preputial sac These are usually 
composed of ammonio-magnesium phosphate and calcium phosphate, 
but many contain oxalates, etc , and a third G^pe, which are migratory 
stones originating either m the kidne} s or bladder and caught m the 
phimotic preputial sac The treatment consists m circumcision Joly 
points out that before doing a radical operation for carcinoma of the 
penis that the prepuce should be split open foi ex'ploration, as the 
indurated mass ma'v be due to preputial calculi rathei than carcinoma 
Elephantiasis — True elephantiasis of the penis is due to infection 
with filaria The penis may reach enormous size and the skin show 
marked thickening Filaria can be demonstrated m the blood stream 
The most frequent tjsqie of elephantiasis of the penis is that which 
follows complete destruction of the inguinal glands, either by operation 
or by inflammation See also Chapter XI on Diseases ol the Scrotum 
Pnapism —Priapism is a condition m which there is continuous 
erection of the penis unaccompanied by sexual desire, usually more 
or less painful and not rehe\ed by sexual intercourse Ejaculation 
may take place if intercourse is attempted In addition to the sj^p- 
toms of pain, there mavbe difficult in urination, requiring catheteriza- 
tion The condition is fairly rare, about 200 cases having been reported 
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in the litcmturc but there arc probnbh n Inrpo number of coses that 
ha\e nc\cr been rcportctl Pnopinni mn\ occur throURhout life in 
mfoncN anil m old ape. flit erection nm\ hQ\c pcr«iste<l for scwrul 
months at thu time of odmiasion The ])cms mus shon iilci^tion 
riosiiilication of the coum.*s of tins comlitioii lm\t lictii imiilt b\ 
Sibcucr^i limman^ and others. Ilimuan tliMiknl the causes into 
nenous ami local mcchumcal \s an example of iicrxous enu^ie-s out 
uiipht mention ^plnal K\^)llllLs injuries and diMOM-s of the sjmiul con) 
and brain tumors. Of tin. ti>eul ini-chniiical (smditioiis one ma' men 
don infiammations of tin urethra which txttnd to the corjwra ca\iT- 
iKfcJi injiincs m this rcpioii and tumor Rnmths nlTcetinp the corpora 
os Im\L lR“eii niKirtciI 1)\ 1 rontx and Vlvcu*^ and otlitrs 

knapisiii IS associatai with RiniTnl diMit^es sutli us Icukcmm pout 
ami general infntmns niKow fe\ir mulanu lulK.rculo.sis, etc Mi ka\ 
anil ( oIcston“ Im\c iKimtcil out that irrcspittiit of ulictlur tlic 
Kiitial crxrfiou was due to ncurolopii'nl conditions or local ctmdilioiis 
nr bxstcuuc dus.u'K-s that if it hud jicrsistisi for two da\s or more 
then. tr\blcil a tlmimlMLsis of tin mriMiru wincli m it'^If wq.s buffiiiuit 
to subtam tlic irixtnm riicnfort tMii if one ''Ucmiltsl m ireatiiip 
the undcrlMiiR raiusi. tiu ircttioii would ]>cr^ist until tin. ilot in the 
corpora had (kcm dLsjMcs'li of «thcr h\ ul)sor])lioii or evncimtioii 
Surgical i\aeuatmn of tin. ilot from tlu isvrjjora »cvs»n!mp to IkfkcN ** 
Ktsdonchi C ailowai'*^ os carl\ oslvJl McKai mid ( ok-s>ton Iiq\c 
rccentk intnslui'isl u priKxslurt of aspinitmp tin. corpora cuMmobn 
wnth a I uir sinuct Iktuir lankil to a\oid tin. dis?]) artcrv of 
the corimro, \ iiwslU is mtrodiiccil on thi latiral dorvil aspect of 
the ixsiis nnd the tlotti'd l)lo<ul o-spiratiil On net mint of the free 
anastonioMs iKiwiaii tlit corpora Imtli tHjqwm inii\ ht iispiratnl h\ 
tlic puncturt of om of (In ct)qM>ra oiih 1 lit isirimm art tlitu woshcil 
out with saline Milutmn Thc\ rt'commend the repetition of the 
a.spiratiyti if ni'ccssan IfaMiiR rclutnl the jiniijiism t\cr\ ilfort 
should Ik* niaik to ditormint tlit mnkrhinR cause Ikoisl studies 
should Ih? made for letikcmm iiniroloprnl studies should lie made for 
diseases of thi lurtous h\Hfcni mcntpen ra\s should he niude for aiiN 
mjuncs of the scrtchra blootl and spmal ^^Lsscnnnnn tcit should ht 
made and m fact a most careful pciicml exammatinii camctl out 

OomnuL— Gumma mat be found in niu part of the jicms Tlic 
masses hate a tendeuct to brook <lo\m 1 he Icaioua arc not ossociateil 
with pain 

SUa Afleotioixs ol the Penii — The penis is the *'ubjcct of jnani 
skmcomhtiona amonKthcuiost frequent of which arcscabics psoriasis 
leukoplakia etc These lesions toffother with manj others ha\ohccn 
'ert fulJ\ described b\ Diosio •• to whose contributiona 1 would refer 

In this chapter I ha\ e not considered the \ en important idccratu o 
lesions of the perns oamrii chancre chancroid granuloma inguinale, 
and erosi\ e and gangrenous balanitis as these arc treated cxtcmu\ cl\ 
m another part of this work. 
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by inbalatioiL Microscopically one finds a fine, branching celiurn 
which Ls Gram-poaitive ’tthen young, but later ainall Gram-poaitii e 
granules make their appearance m the mycelial threads and the 
remainder becomes Gram-negative Finally the threads break into 
=hort bacillu-y-like rods, v hich may be Gram-po^iti\ e or Grain-negati\ e, 
and into small, round, coccus-like bodies, ahva\ s Gram-positi\ e The 
orgarustos may thus take the form of a m\ celiurn, a bacillus or a 
coccus From the very nature of things actinomycosis of the penis 
must be extremely rare. In a study made by Hill and Cecil’ on 
pnmary genitri-urinary actinomycojsis, no penile lesions were found 
Leger^’ has reporter! a case with a skin lesion on the glans penis 
According to Dia'io,^^ in these cases the glans is indurated, co\ered 
with many small purulent knotty mas=es, puncturerl by small holes 
from which a 'Crosanguineous secretion exudates. Pam is an early 
concomitant The ray fungus can be demonstraterl in the ‘secretion. 
The treatment of actinomycosis is un'dtl'factory and the progno-ls 
Is bad. Irxlides hay'e been recommended Wide surgical remoy al, if 
possible, would seem to be the best form of treatment. 

Preputial CalculL — JolM’ in his yvork on calculus dbeases of the 
urinary' tract has described the occurrence of preputial calculi. He 
states that stones have been found as large as a hen’s egg in a boy , 
aged eight years, and as large as a clenched hst in adults Stones in 
this region, associated yvith marked balanoposthitls, prfc■^ent a foul- 
smelling and occasionally bloody discharge from the preputial sac 
Frination may be difficult Preputial stones are ahvay s secondary to 
phimosis and, according to Joly, three n'pes are found. Those that 
are formed by lime salts being deposited on epithelial cells and smegma 
of the preputial sac, those that are made up as urinary calculi from 
stagnant decomposing urine in the preputial sac These are usually 
composed of ammonio-magnedum pho^hate and calcium phosphate, 
but many contain oxalates, etc., and a third type, yyhich are migratory' 
stones originating either in the kidney s or bladder and caught in the 
phimotic preputial sac. The treatment consists in drcumcldon. Joly 
points out that before doing a radical operation for carcinoma of the 
penis that the prepuce should J»e split open for exploration, as the 
Indurated mass may be due to preputial calculi rather than carcinoma 
Elephantiasis. —True elephantiasis of the penis Is due to infec'tion 
yyith hlaria. The penis may reach enormous -ize and the skin shoyy 
marked thickening. Filaria can be demonstrated m the blood stream. 
The most frequent type of elephantiasis of the penis Is that yvhich 
follow s complete destruction of the inguinal glands, either by operation 
or by inflammation see also ( hap ter XI on Diseases of the .‘scrotum 
Piiapisru— Priapl-m Is a c-ondition in which there Is continuous 
erection of the penis unaccompanied by sexual desire, usually more 
or less painful and not relieved by sexual intercourse. Ejaculation 
mav take place if intercourse Is attemptecL In addition to the symp- 
toms of pain, there may be difficulty in urination, requiring catheteriza- 
tion. The condition is fairly rare, about 200 cases hay'ing been reported 
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GENITAL ULCERS. 


B C CORBUS, M D , F A C S 

Historical Review.— The Bible is the most ancient as well as most 
lehable source fiom which caily knowledge in regaicl to genital ulcers 
can be obtained The plague which fell upon the men who fiequentcd 
the altais of Baal is supposed to i elate to ulcciations of the iiems, 
while the lamentations of King David ovei the sharp pains m Ins 
bones doubtless lefei to the effects of veneieal disease Changes in 
the tin oat and soft palate are mentioned by St Paul m his epistle to 
the Romans Eiom all these it is fair to iniei that genital ulcers with 
then accompanying effects existed in ancient days 

Ilippociates, among the eaily medical writeis, speaks of ulcerations 
of the genital oigans, of tumois of the giom, of ulcciations of the 
mouth, and of extensive pustular ciuptions on the body Latei, 
Celsus desciibes two varieties of ulceis on the penis, which he calls 
“ulceia sicca” and “ulceia huinida ” This division fits adninahly 
well the description of today— the soft chancie, which suppuiates 
freely, and the haul, which scarcely suppuiates at all Celsus also 
describes the phagedena which may invade the ulceis at tunes 
Aietaeus desciibes the destruction of the uvula and soft palate 
Cribasius, like Celsus, divides the ulcers into diy and moist Galen 
speaks of ulceis of the scrotum, which he divides into two classes, 
deep and supeificial Aretaeus and Paul of Aegma both make mention 
of ulcerations of diffeient kinds that develop on the genital oigans 

According to Pusey ^ “There is thus an accuiate histone lecoid 
of the startling spiead of syphilis over the known woild m a few ycais 
aftei 1494, for this disease no name existed and a new one invariably 
had to be invented No similar lecord exists of the sudden establish- 
ment of any other great disease among the laigei part of the eaith’s 
inhabitants ” He states furthei “that m all medieval and ancient 
hteiature, there is no certain leference to a disease of the genitals 
which is commonly followed by general manifestations 
Oviedo (1478-1557) was m Baicelona at the time of the letuin of 
Columbus m 1493, and he knew him and members of his crew In 
his llistoria (jeneral y natural de /«* Indian, and m a repoit drawn up 
at the command of Charles V of Spain, he recited that the disease 
was contracted fiom Indian women by the Spaniaids with Columbus, 
that it was brought by them to Spam and thus transmitted to the 
array of Charles VIII by Spanish soldiers ” So we are led to infer 
that the biblical references to what was supposed to be syphilis must 
have been to some other morbid condition 

The cases became so numerous in Seville that special hospitals weie 
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to coin, with tht Mtuiition Diinnt, 1 HH the whole of ftal\ 
WM iiiffctcil jinij^rcss notiil fnnii town to town 

In 149o hruncx ( iriimiiN am! Switiiriand iKTaim the htnits of 
\irulinl outhrt'aL’t [lolluiul und (trofo. m h n^^laml and S-oilund 

m 1497, ami UiL>aw and Ilun^jarx in I4l>‘l In I I'HI the Detn.*! of tlic 
Parlianicnt of Pam miuiml all inffctwl jicrsonH to ha\t the iit\ 
Outlire'flkd were rci«»rleil in '^-otlund diinn;; ( mniuell ■» tune in tlu 
bceente'cnth ce^ltur\ in Norwrt\ m 1721) in Pni'cnu in 17)7 in Sweden 
in 17()J in Ilollaml in 17'^9 and in I ^aiMla ( Vfnea) in ISiHt 

\t iircbent seiihilis exL^t-s t xtre'whi'Te in tiie worhl litinj, Ie*^:^ frt‘(iiitnt 
m tile rural iliatrieti and mo>l fretjuent ni the large titled. 

No hiatoru'al jkeleh howt xtr hritf should theM. without a rcfireiuT 
to John Uunter ami PIulipiH Un-onl In I7ti7 John Iliintcr inm^ilateHl 
hmisdf on the prepmn. ami glum with tlu pin from a \irulent Ron 
orrhi'Q am] (irexlueiil n dunuri lu-i xxil] u.-* t-oiestitiitioiiul sx'])hih^ 
troin thus he etnicfinlttl thut the Mifition fniin a ni*>e of Ronorrhi*u 
WU3 callable of produtiiig all three <!w*n'^‘a Ronorrhiii < huiirnnd 
aiwl sx-philK 

Thii unfortunate the*orx wa.snotdispre>Mihintil the niusltrful HiconI 
hx hu c'areful and uiihio.se'd oI>serxutiun-i and rx'scanhis showetl the 
‘lifTiTint diiucal e ntities of Roiiorrlu'a sn plnlu and Mift e Iiam re 
DumiR tht last thre-e dex ad<“< tlu n hiu hce n a tn nu mloiis mix iintt 
in our knowlexlpe of sxpliilu. Flu di.sex>xcfus of Mi t( liiiikolf and 
Uuux ''ehaudinn and liotriiiaiiii llonht and (nngon of \\a.sMnnanii 
N«v>eT and Unirk Ilirluh and Norik hi mark iiiih'^toiie-H m onr 
proR^t^i towanl tlu eradu-ation of tliii uinxervil diseiiM 
( la.vjfie-ation -( eiiital ulcers are dixulctl into two tla.v<“S 

\ ^ cntrcxil RenituI nhxTS. 

H Non xenerinil Renital iihxis. 

^ \ encreal Rcnital ulcen wlmli max Ik clo-ssifieil in the onlcr of 
thar importafKx* aw follows 

1 Sx'jjlnlux. 

fa) t hamre 

(h) Ilctratixl papule 

(r) (fuiiiiim or e hanerc rtxliix 

2 trosixc and RanprenouH ImlaintuH. 

1 nioncmid 

4 f'ranulonm intfuinnlc 

5 I '^nphe)R^unulo^m inRiiinalc. 

1 STPHTTilB 

FiRhT \rvpnE.x.L Dihii-viie 

(a) Cluiicre - Bynanyni*, — Pniiiarx wlcrcms initial lesion of 
f’hancre Iluntcnan chancre ulcus durum 
Deflnltion.— A true sx'plnhtic cluincrc mav be defined os the initial 
^■phuitic lc3ion formol at the jioint of inoculation and tho first 
liuown collection of spiroehetes. 
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Etiology —Predis'jjo.nnd Cannes — (1) Alcohol, (2) i^enereal excesses, 
(3) promiscuous sexual indulgence 
Exciting Causes —The Spirochjeta pallida of Schaudinn and 
Hoffmann 

Characteristic Features of the Spiroeheeta 'p^lhda as Ohseried mth 
the Dark-field Condenser — The spmochetes when examined with the 
dark-field condenser are much more typical than m the stained speci- 
men and are exact duplicates of tissue specimens stained by the 
Levaditi method The most characteristic features are 

1 Size —They vary m length from 7 to 21 microns, being from one 
to three times the diameter of a red blood cell It is not uncommon to 
see the organism longer than this, but on account of the difference m 
the motions of the two extremities it is possible that these long forms 
are composed of two or more organisms 



Fig 118 — Xlicrophotograph Treponema pallidum Dark-field view of an expressed 
specimen, (serum) from a chancre X 1100 These are identical wth the Levaditi- 
stamed spirochetes as shown in Fig 127 

2 Shape — The\ are seen to consist of an extremely slender thread 
closely wound in a corkscrew or spiral sprmg form, the windings 
being very acute In the fresh specimens the windings are absolutely 
regular, but as the specimen gets older the organism changes form, 
the most frequent change being an obliteration or irregularity of 
the wnndmgs m the central portion This is a very common appear- 
ance in the stained preparations 

3 The Ends —These are sharp and terminate on the periphery of 
the spiral and not m the center, as the Spirochseta buccahs and some 
of the other forms do This peculiarity of the ends is seen only when 
the orgamsm rotates on its long axis 

4 Motility — hen the specimen is freshly prepared the orgamsm 
IS very active and possesses the following motions (a) A rotation 
on its long axis in either direction , this motion is very rapid, but not 
necessarily accompanied by change of position, as the specimen 
becomes older this motion grows less {h) It progresses from place 



s}j inn^ 


ti) place but not so rapidK aa the otlu r fonnn of ti)irorlu.tts (niinmniil\ 
encountcml fr) T1 k\ lm\c u hetMlnif; or twxstin;, motion \\ln(b is 
(jUite (luuk and ^J>a^1nodlc fliu ]>ciu]iii^ mo\tniint incn.u.sc'd o-s tlu 
IKsnincn apw and at times an organtsui is sixu In'iit in the fonn of 
a cirdc resembling soniLwlmt a crciiatal ml bloixl (sirjiiistk It is 
not uncommon to find two urgani iiis juiiml end to ind 
Histoloc 7 and PatholofT — Hie abundant dL<(ban:;e fnim a fns<b 
specific pnmar\ K^sion if untreatcsl tsmtams a Inrpc iinmlHr of 
^irocliLtcs but if cvnimmsl bifon. thi lesion bus brokin ilown tluir 
demon tnition tmu Im. diiln ult iinlc:>s ^^uitli m nnniiition and < n])pini, 
arc pm( tictsl 



tio. Ill) — Ctuuim of ])cala (low pomcr) ^'bowa mtxlcnitcl} odvanrod IomIod Uou«i- 
tnueh inrmard »ltii walla IhloLeocd MnrkwJ ) roUfcrallon of cDdolltolIoJ 
l^kootM lalo walla of ^cMcla, raualog rDdaiSrriUa. In tlio roDDcr<i\o-lI«u« ittroma 
*mlale la maikM, raoklktliiE of poUntorphonuckar l«ukor>lc^ and ]>lcuTua ooUa. 
(Aglbor ■ caaa^ 

Tlve spirochetes arc iiTegulari\ distnbutcil m the foci winch ncwniits 
for failure at tmics to ilcmonstrate the orKoniam after tlio lAiaditi 
metlioiL Tina more or less irr^ulor distribution of tiic sjurodictes 
occurs more particularl) in fresh lesions. \s the spirochetes ore 
^®*poimble for the pcruirtcntis and endarteritis the> ore found most 
abuDdantl> m tissues immediately surroundmg the blood ^cssels, m 
me walls of the \ea8cl3 tiiemsel\es m the lymph spaces and m the 
\lilpighmn bodies (Tiga, 119 and 120) 

The initial sclerosis shows m the eorli stages a IjTuphocj'te ami 
plasma-cell infiltration around the blood and lymph \ camels m the 
depth of the cutis and the papiUarv bodies. Gradually the lumen of 
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the blood-vessels becomes widely distended, there is swelling and 
piohfeiation of the endothelium and formation of new capillaiies 
Inflammatory changes and proliferation occur m the tissues surround- 
ing the vessels This congestion and proliferation of the capillaries 
increases, the vessels become thrombosed, resulting m destruction of 
the vessels and a degeneration of the cellular exudate Gradually 
the epithelium covering the lesion shrinks and becomes necrotic, while 
the papilliB m the vicinity of the erosion become enlarged and the 
infiltration extends out ovei the ulcer onto the surrounding epithelium, 
both laterally and deeply, latei moie extensive inflammatory changes 
lesult m and about the aiteiies, veins, and lymph vessels There is an 
increase of yellow elastic fibeis 





% 


Fig 120 — Chancre of penis (high power) Shows wall of blood-i essel infiltrated with 

many endothelial leukocytes 


It is this condition which constitutes the specific induration, and 
the amount of induration vill depend on the depth of the vessels which 
are affected 

Incubation —The period of incubation is from ten to twenty-eight 
days (exceptional cases longer), most frequently from fourteen to 
twenty-one daj s 

Classification A Anatomical B Clinical 

A Anatomical Classification —The location of the primary lesion 
depends on the site of contact and inoculation and may be an where 
on the genitals, i e , scrotum, labium, urethra, glans perns, etc 



SI PHILIP 


1ST 


n Ouvic VL 

I ( hnncruiis en>Mcuii 

2, ( hancroiu ulciTOtiuii suiM.rficia) mid ilL-tp 

i. Iiidurutcd ]u]iule 

chmicTc is nut auti>-imK ulubli. ofttr ttii iln\s Imt iiiu\ 1m. so 
lafore It 15, ns a ruk hiiiKk (Mii^k |Hiint «>f i-ontact) but tiiu\ 1 m, 
<(oui)Ic or imdti])lL (multiple jHjmt o( C‘<»ntait) i lit aiitlmr lias limi the 
opiMMiunitN of olistrMii^ a onsc ill whitb tlun i\t rt fi\ i Icmoih arraiiKttl 
urouud the glaiis ]>ciiis, restnibliiip u follar in fudi of uliitli 

spirochetes uert dciiioiistrutetl 

1 ChtuicTuiiM }• roximis — \fter \ariulilt ]>trio«U of 1111 iiluitioii 
dqHiidiiig oil the \nrultne\ of tlu spinuliitc and the rceeptn mess of 
tin. lioat the chunm manifests iistif \t first thtrt, is a h\|Hrtinit 
area this lutir liatmies a sujK*fhtml lutpult ami still latir through its 
inhiTent jiathulogt slight tmimiuti iii and milil stT-omlan infettioii 
liecomes a sU|>crficial cTusion thus marking tlit iKyinning of tlu 
thantTe. V foiiimoii fonii sixii w a “small ahmsioii and 011 aifoiint 
of Its m-signiififoiit ajijwironct. is moat fre<jui*tit)\ jicnnittwl to go 
iiikliagno&cd for homt tunc 

Induration asandi is \tr\ slight oniilircb ubstiit Ijitcr tins tro- 
sion tnlarges iHixiuies a dt\|>cr nsl ami jiiqn |>aM into the following 

2 Chanrmtu L IcfnilHin Suitrr/Icial and J)tr ~Thi stijicrficml 
erosion rapidh extends in hrcadtli and depth Induration is the rule 
ami Dial In iiiarktil hut is aJwoxs sujHHjcin) at first Tlie ulcers nre 
dusk\ red circular ami hliglitK eMiK>IuilH.'tl with smooth slanting 
walls. V false mcinbruiK ma\ lie adhefent uMr the lesion ami slight 
irntation causes an nlniiidunt ceudutioii of scrum laitcr the indiiru 
tion extemls dcelier the ulcer dcstrosing the true skin os well as the 
tissue beneath it 

i. Indurated J^apulr — Jii this forwi tbc lesion occurs wjjcrc the 
integument is thiek it retains its |mpiilar form niid ina% attain large 
iliDiensiona 0 5 to 2 j cm m dmnuteT, its surface remains mtuet and 
os a rule there is little excretion 

Morton* sin a “ Tlie forms of the elinncres ililTcr dejicnding on the 
anatomical port on winch tbe\ arc loented and also on the course and 
MtuatioD of the blood \cssds. 

“\Mien thc\ run homontolK and near to the surface a tlim flat 
lajcr of infiltration occurs under the skin which is called ixirehment 
mduTolion On the otlier IiamI when the blood \ easels dip dow 11 deeph 
into the tissues tlic niduratiOD is extensne and deep and is called 
llunfenan induration (Figs. 121 and 122) 

For example mside the prepuce the parchment chancre often 
occurs m the sulcus corononus a Iica\'x mass of infiltration takes 
plac-o funning a Hunterian cbaucrc. In the frenulum a thick cord 
occurs and on the glans a flat erosion 

Pam — Ml pnmarj lesions ore cbaractenxed tlieir lack of dis- 
comfort, both local and constitutional unless complicated b\ a mixed 
infection or situated where there is contmuall> a change of its base 
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(nictlivdl chniicio) InHainumtioii, except over the .site, i.s usually 
slight, the patient’s attention being first drawn to the eondition by 
stinging and burning, as il' he had lieen bitten by a (ly or some small 
insect 



Fui 121 — 'rypical lluiitormu ohiiiu'ro (Author’s taso ) 



Fio 122 — Sumo as Fit? 121, twolvo days after injection of 0 C Kin arsiihonainino 

(Author's case ) 


Tn careless, slovenly pei.sons a ch.iiicic ituiy attiim huge piopoitions 
before it is noticed 



iyi Pill n't 


ISO 


In nu>>t chancres an al)iuidant cxiiilatiun of j>cnnn c'an cnuiK Ik. pro- 
coked b\ gentle imtation or cupping this being due to the abundant 
\ oscular supple 

Diipiosii,— rapid and cjtact have betomt our nictliods of diag 
nosis in pniuan lesions that the phcMcian who foils to a\ail hiuisclf of 

these accurateoDd specific diagnostic methods should be held responsible 

Maaj phc'sicians seeing a lesion for the first time thoughtles. K 
presenbe a httlc dusting powder wlidc oil the tinic the organisms 
of scphiJis ore multiplMiig and doiK the possibibtv of a spwK tun, 
lessens. 

V facontc dusting i>owiler for genital ulc-crs is calomel Ulicii 
dustctl on a lesion it tcmiwrarilc dcstroNS the •*pirochctes jm ^itu and 
It ma\ bo scNcral da\s licforc all the powder can Ik reino\ttl m 
the meantime the iliscasc dowK progresses. Octasionull\ jnincturc 
of the mgumol glands will rc\eil the orgamsin but this is not an 
cas\ proctilurc. 

The safest method for the imtnnt and his i)li\ icuui is to treat all 
ukxrs m the light of a •^jK'cific onpn— ujipl' uo tri'atincnt whute\cr 
and ]>cruut no mutilation in the wn\ of cautcnration until it lias iKrii 
thorouglib demonstrated b\ a careful iuborator\ worker that sx'plulis 
does or doca not exist fbe rcmoxol of sufficient clothing to j>cnmt a 
tborougli axatnination of the 1 kx)\ chould 1)C insistinl on. Often the 
clinical picture at the ■‘ccondon |Kno<! is so pronouncnl that addcil 
Uboraton fimlings arc onls cuiifinimtorN however in tJie pnmorv 
stage without laiKjratun coDfinnutioii one should not feel safe in 
making a positive diagnosis. 

The Dark-Ground Illumtnator —This method was desenbed I>\ the 
llcv J B n«ul m ISTT He u^o^l practicalh tlie ''nine apparatus that 
we arc usmg toda) Head dc&cniKxi Ins method just at the time that 
Professor \bbC brought out his well known substage condenser and 
m the excitement over Profes-sor \bbC 8 invention tJic ilark ground 
illummator was forgotten until rctliscov ered bv Uciehcrt the imcro- 
scopo manufacturer of ^ lenna in lt)07 

Phe advantage of this method dc|)cnds on the illumination the 
pnnciple of which is tlie some os that causing dust jiarticles to become 
visible when passing tliruugh n beam of sunlight. 

The apparatus of Reichert consists of a metallic plate having a 
hole m the center abov e which is fitted a piece of gloss having a cirtu 
lar excavation on its under surface. The sides of tins excavation are 
ground at a certain angle and silvcnsL Bv means of a revolving disk 
dilTereut-siied diaphragms are used to cover the central part of tlio 
excavated area so that when the hght is reflected up from tho plane 
mirror of the microscope onlv the marginal raj3 reach the glass plate. 
These unpmge on, and are reflected b> the sQv ered sides of the eicav a 
tion to a central pomt 1 mm above the surface of tho glass plate. 
Vnv solid bodv here will intercept these ra}3 and appear as liumnous 
objects on a dark ground Bv this method it is possible to see the 
particles of colloidal substances m their solutions (Figs. 123 and 124) 



190 


GENITAL ULCERS 


The Reichert Instrument —A form of dark-^iound illummator is 
now manufactured by most of the microscope makers, but the Reichert 
instrument is superior to others for the following reasons 



Fig 123 — The Reichert apparatus for “dark-ground” illumination, to bo attached to 

the microscope stage 



Fig 124 — Nernst lamp For use with the Reichert dark-ground illummator 

1 It can be used on any kind of microscope 

2 The light may be varied at will, by means of the revolving 
diaphragm 



SI / nius 1*11 

1 It u poi3il)le to clmnpi. from the dark p^uml incthod to the 
orUinarA mctliod of trurusoiittinl lij,ht mircl\ h\ rL\ol\inp tijc <liu 
phmpui 

The nicthixl »)f u iii^ the upiuiratus u as follous 
TTie \h}>^ comltn-vtr js rciiio\ctJ V itronp h^ht w one 

ma\ u&cthcbun an arc light a Ntniit lamp or an ni\ trtitl \N elshach 
\\ith the jn\crtitl WiMiach a bix imh eondcnbcr kns is na(ssar\ or 
a large glo&s glol>c fillet! ^ith xvntir icr\es the same ])ur]Ju>e Tin 
illuminator w plactil on the stage <»f the nucn)'«eojK*, and h\ innins of 
the low power the tinlc wlntli ih ctelinl on tlic glo-ss plate ls hrouglit 
into the centtT t)f the field ami the npiwmtus fixeel in this position 1)\ 
means of the clips of the iineroscoiH \ drop of iiniiierMon oil frex 
from air huliblcs ls plaecti on tlie (enter and the prqmre-d slide, put ni 
place great care lieing taken to a\(nd the formation of air hnhhles 
i^Ten the prqairutnm is ciamiintJ with the low jxiwtr if tlie ligJit is 
ploctsl eorrectlv anil the apiiamtiiH exntensl a bright ctntrul jxant w ill 
lie oli>er\esl The Ingh imwer is then tiirim) on anil tlic held is se'tn to 
l>v (lark with Inniinons jniints and ImhIk's. 

PrfiarTJltan f(f Ibf Mnfenaljt — llie method of ]>ri paring tilt xpexi 
men u \cn important flit didt must ht 1 iimi thick and Ixitli 
slide aiKl (s)\er-gla,ss must Ik. perfextle elemn and will iiolishtsl as nin 
turhiditN or seratclics dhiKfsc the light and niiin annoMng liulos, 
whicli prevent the dark-ground tfrert and intcrfcn. with the cxaiunm 
tion \ir huhhles ui the ''pe'cimtii also euiisc tlii'x. ilisturhing efTettnu 
The bpmmen iiiuot In? as thm us pos-Hilt Jhe oliscnafion is Ix-st 
made with a dr\ svstetn The onthor U'S-s a 1/titx ' intli olijectivc 
and n \n •) ocular \n oil imnieTMon can lie um.sI in thw case how 
ever it IS ntxx^san to dmiiiiLsh the nj)OftnrL of tlit e>l)je‘cti\t l)\ 
inserting a tnincatixl cone Imek of the fixait Itns of the ohjcctiv c fins 
cnita out the diverging rovs of light which othirwLse, wsmlil flood the 
field tor diagnostic jnirjwvs it is seldom ne'tx'*vsar\ to use the. oil 
unmcrsiom 

Mdhoil nf Oitnviiiig the l/ii/rrud — For chancre (hig Ido) it is 
sufficient to clean the le5Nions thoroughlv with warm water lhe\ 
arc then imtatcd hv l>euig mhhed gontiv with a piece of cotton 
wrapped on a proln! thus causing an abundant avudation of scrum 
This IS collectcil bv means of a ca|nllarv pipette as Bliovm m Fig 1 J5 
\ small elrop of tins is placed on a cover glass winch w now carefully 
mvcTtcd on the slide os in luoLing n fivsh blood preparation It is 
wdl not to Iiave much admuxture of blood as tlic blood cells interfere 
somewhat with the oliservation 

On looking at a fcjx?ciiijen containing serum from a chancre numerous 
small round luminous l>odies arc seen which liave a verj active 
Brownian movement. These particles of albumin arc prohabh idenb 
cal with the blood dust of Mfliler If the cleansing has not been 
thorough vanous forms of bacteria are often seen the cocci looking 
like pearls. The Icukocvtes ore seen os a mass of white granules 
Burrounding the dark nucleus the vonoua forms Iieing casilj differ- 



194 


OENITAL ULCERS 


2 Wash in water and transfer to alcohol (96 per cent) for twenty- 
four hours 

3 Wash m distilled water until the pieces of tissue fall to the hottoin 
of the ]ar 

4 Tinpiegnate for fioin three to five da\s at 3S° C in a 2 per cent 
solution of silver lutiate in the dark 

5 Wash in water and i educe ovci night at room temperature m the 
following bath 


Acid pyroRiilhc 
rornuiliii 
Wiiter, distilled 


I gill 

5 cc 
01 cc 


6 Wash m water, dehydiate, and embed m paralfin m the usual 
waj 

7 Cut the sections not tluckei than 5 microns and mount in Canada 
balsam No fuither staining is icqmred, though Levaditi has recom- 
mended countei-stainmg with tohndin blue, neutral led oi Gicnisa's 
solution 

Levaditi and Mamoucliati\ Rapid Silver Method —Levaditi lecom- 
mends this method for staining tissues which ha\c been removed 
during life, or immediately aftci death 

1 The tissue is cut and fixed as in the picvious method 

2 Impregnate m the following solution for twehc hours at room 
tempeiature, and then foi five oi six hours at 55° C 


Silver lutnito solution, 1 per cent 
Pyridine 


00 cc 
10 cc 


3 Wash in watei and reduce in the following solution overnight 


Pyridine 

Acetone 

Acid pyrogiillic (I per cent) 


17 CO 
10 cc 
00 cc 


4 Dehydrate, and embed in paiaffin m the usual wa.^ 

5 Cut sections not thicker than 5 microns 

The India-mk method of Bum, while recommended as shoit and 
reliable, is a pool makeshift The demonstration of the spirochetes is 
complicated by too many artefacts (Fig 128) 

Although a wondeiful advancement has been made m the tieatment 
of syphilis, coinparativel.\ few leali/e the lole that the eailv diagnosis 
plays in the cuie of the patient 

Many staining methods foi the detection of the spiioclicte have been 
recommended as short and reliable, but none has as many advantages 
as the dark-field condenser, as hcie the dcmonstiation of the living 
spirochete is characteristic and distinct From an experience dating 
from the year 1908, consisting of man.\ hundreds of examinations, the 
author considers that the one and onh metliod for use is the daik- 
field condensei The aihantages of this method depend on the 
illumination, which is greath facilitated b\ the new Neinst lamp 
This st\le of lamp has an advantage ovei the aic light, m that it gives 
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J£b 

t continuous, stronji light uith no breaking or clnsuij, of the circuit 
or hunung out of carbons 

\oguctu 3 mctho<l of snipping out a small piece of the lesion and 
macerating it with ^alt solution in a oioitar otTtra on ecctlltnt na\ of 
ol)taming the organism in large quantities for in this manner tlic\ ore 
cxpix% 3 etl from tile lc“sion anil ajipcar aburulantlv 

The uni\ crsal pnicvlurc of making a Muear fnim a lesion juat os one 
UQuld (In in making an ordinan pus smear siiuuld Im, cinphatic^ll\ 
coDdciuncd as it is alisolutcK inqiosMfifc for Uil lalkiraton in tins 
uo' to do itself justice 

The ]\ nwruiiinn yfcor/ioii — hnquentlx the \\jiss(.nnann n.'action 
is iX'sartt'd to as a final uonl in diagnosis It must Ihj distinctU 
understood that the u. scnimnn test cannot Ik. relied on at the pcruKl 
of pntnan in\aMun that (lit n'oetmii is |Mteiti\L in dia-ct projwrtion 
to the time of tile presence of the prmmrs lesion that the ri*nctiou 
13 ncarK alvrn\ s negati\c until alxait three necks after tlie first uiijKur 
>ni\ of the son. and nft(.r that ]Knod it is m\anubl\ iMj 9 iti\c 



ijh — iH<roj»boU>*rapb uj Txv>jonrn« /mUUJiud froia eb*acn lJurrj« lodU-ial. 
toKW. X IMJO (\atboraa>4) 


IIowcNcr dunng the presence of tlic pnman lesion there arc two 
things that we nish to knon DanieU ( 1 ) the result of tlic ^^asst^nnnn 
reaction on the bloul as a biological guide to future treatment and 
if this should proM- to Ixi p(WJtJ\e (J) Uic result of the spmul fluid 
^inination os a control on future complications of tJie nen ous in 
spinal fluid should not be examined until at least three months 
have dap^l dunng nhich continuous treatment bos been instituted 
1 Uau^aiiH lieaciion on the ^/oorf-hor example a patient 
presen^ hunself for (sxammatiOD Diagnosis is made b\ finding tiie 
ipirochcte in the pnrnon lesion Assume that the ^\Essermann 
exammatjon is negativ c. Tins shows that the s\ stem is not in\ oh ed 
o anj gr^t extent and the possibihties of a specdv cure arc good 
® i/roiJar case m which the diagnosis is made 
j finding the spirochetes m tlic pnmarv lesion, but with the Wasser 
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2 Wash in water and transfer to alcohol (96 per cent) for twenty- 
four hours 

3 Wash in distilled water until the pieces of tissue fall to the bottom 
of the ]ar 

4 Impregnate for from three to five days at 38° C in a 2 per cent 
solution of silver nitrate in the dark 

5 Wash in water and reduce overnight at room temperature in the 
following bath 


Acid pyrogallic 
Formalin 
AVater, distilled 


4 gm 
6 cc 
91 cc 


6 Wash m water, dehydrate, and embed in paraffin m the usual 
way 

7 Cut the sections not thicker than 5 microns and mount m Canada 
balsam No further staining is required, though Levaditi has recom- 
mended counter-staining with toluidm blue, neutral red or Giemsa’s 
solution 

Levaditi and Mamoueban’s Rapid Siivei Method —Levaditi recom- 
mends this method for staining tissues which have been removed 
during life, or immediately after death 

1 The tissue is cut and fixed as in the previous method 

2 Impregnate m the following solution for twelve hours at room 
temperature, and then for five or six hours at 55 ° C 


Silver nitrate solution, 1 per cent 
Pyridine 


90 cc 
10 cc 


3 Wash m water and i educe in the following solution overnight 


Pyridine 

Acetone 

Acid pyrogallic (4 per cent) 


17 cc 
10 cc 
90 cc 


4 Dehydrate, and embed m paiaffin in the usual way 

5 Cut sections not thicker than 5 microns 

The India-ink method of Burn, tvhile recommended as short and 
reliable, is a poor makeshift The demonstration of the spirochetes is 
complicated by too many artefacts (Fig 128) 

Although a wonderful advancement has been made m the treatment 
of syphilis, comparativelv few realize the role that the early diagnosis 
plays m the cure of the patient 

Many staining methods for the detection of the spirochete have been 
recommended as short and reliable, but none has as many advantages 
as the dark-field condenser, as here the demonstration of the living 
spirochete is characteristic and distinct From an experience dating 
from the year 1908, consisting of many hundreds of examinations, the 
author considers that the one and onlv method for use is the dark- 
field condenser The advantages of this method depend on the 
illumination, which is greatl} facilitated by the new Nernst lamp 
This style of lamp has an advantage over the arc light, m that it gives 
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Tcrkitiifueof Uuhrijle ( ount of Spninl Huid — llicTiirck apimnitus 
iseniploNtil niespinuUluultobete&twIwthoruuKliK ^liaUn Druw 
up in tlie v.hitc-ccll wuutuiR pHH.Uc 10 jM.r «.ut at-ctic acid to the 
luark I then tliu spinul lluul to the murk II Flua Q” implo\- 
lucnt of 9 porta of spnml lluid to 10 porta of the nnxturc or of the 
mixture is spinal ilunl Ulovr out the first feu limpsof the solution from 
the pijwttc aiwl then place on the thniiil>er just sufficient Ihnd so that 
with pressure of the coMr-tslosa Newtons mips appear at the four 
comers ( ount the cells in the whole niltil area llns sjuice contains 
0 y c nun of fluul 'riince the mixture w spinal fluid and I'j dilutinp 
fiuHl the numlKr of cxlLs coiintcil x ’u nnmlM.r of cilia 

j>cr c nnn hor example if the l> s<| inm contains 41) txlU thin the 
(tII count IS 411 X Jg* \ V or 49 If trils aru so nnmcroiu us to muse 
cloudnip the spinal fluid must Ik. dilutcil os for a leukoeete count of 
the blood 

1 ( lubitlin — Hns tost ma\ Ik made after tlie methwl of Nopuchi 
or the nicthwl of Nonne'-VpeU 

Terhnique of {hr \ oytirhi llutync tcid Tcti — 1 o 0 J txr of spinal fltinl 
add 0^> cc of 10 per ixiit lmt\no and in j)li\ smlogicul salt solution 
Iloil carefulh o\er a small ilaim for one minute and add (|UiikI\ 0 I ix 
of nonnal s<Klmm hidrote oikI ImiI again for a fe’w sextmda fn the 
presence of cxex'sa glolmlm a precipitate forms of \arMng inteiisitN 
depending on the amount of globulin pruaint V cloml nm\ u^ipexir 
m nonnal fluid 

Technique (if the Ilu**^onr9 MoJifiniumof the \oniie Tfjrf — Hoat on 
tup of about t)J> or 1 ix of su|)crsaturatcd (bv licat) ammomum sul 
phate solution alkout 0111*41011 (he (|Uontiti of spinal fluid In the 
presence of excess glohulm u white nng fonna. In caso of a small 
(luantits of globulin if the nng is either aliscnt or mdistinct slinking 
tJie tube will cause the tiouding to become pronnnciit 

4 Prcttiire — Pressure is csUiuEtcil b\ allowing tlic fluid to run mto 
a graduated manometer tube witli a boro 1 mm in diainctcr and 
reading the height to whidi the llunl nses This figure is onh relatii t 

Kecauitj (or Splnii Floid Rxamintrtna in SjrphlUs — h\cr since the 
discover, of Noguchi* that the cTrcbrosjiinal fluid m paresis cerebro- 
spinal sv-phihs and tal>es cxintams ocUcc spirodictea wlncii arc cajxible 
of being transmitted to annuals a nevv hght lias l>een thrown u|xm 
subarachnoid invoKcmcnt How tins mvohement takes place la not 
exactly known whether tlic spirochetes are c-apahio of pausing through 
tlic choroid plexus, or advancing along the Ivonphatics that accompanv 
the nerves future investigation will have to dctcnnme 

Tl^crc is httlo tloubt ns Mott^ has already shown tlmt there is a 
selective type of organism that has a predilection for tiio nervous 
»\ stem 

Diflerenttiil DUinaoii —Notwithstanding the inanj newer diagnostic 
metliods that ore m vogue clinical a>Tnptom8 should be cnrcfulh noted 
find tlie laboratory reports corcfiilK checked up especiallj smc'o there 
are so iiionv lalioratoncs whose reports ore conflicting 
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maim examination positive This shows a considerable systemic 
invasion and is not so favorable for a speedy cure 

It IS not generallj^ recognised that the consumption of even small 
quantities of alcohol, if taken from one to seven days before the 
Wassermann test is made, tend to influence the test by producing a false 
negative reaction Attention was first called to this by Craig and 
Nichols,^ of the United States Armjq and since then it has been verified 
by serologists generally 

2 Spmal Fluid Emviinatiou —During the past seven years, numer- 
ous observers, both in this country and abroad, have called attention to 
the fact that the nervous system is already involved in early syphilis, a 
thing almost undreamed of before this tune This involvement seems 
to be due to a selective t^'pe of spirochete, and it becomes our duty to 
])uncture the spinal canal m those cases in which a stiong positive 
Wassermann reaction is obtained, if we wish to control the situation 
here as well as in the blood stream However, spinal puncture should 
never be performed during the period of secondary invasion lest, m the 
replacement of the spinal fluid drawn out for diagnosis, spirochetes 
might be drawn into the subarachnoid space 

The spinal fluid examination consists of the following 

1 Wassermann reaction 

2 Cell count 

3 Globulin reaction 

(a) Noguchi 

(b) Nonne-Apelt 

4 Pressure 

Technique —Lumbar puncture is always perfoimed best with the 
patient lying on his side It is essential to obtain at least S cc of fluid 
for a propel examination While it was previously advisable to per- 
form the puncture m a hospital, it is now no longer deemed necessary 
If a small needle is used and the patient is permitted to rest tor at least 
an hour, there should be no untoward effects However, in spite of all 
precautions there at times occurs a troublesome headache which is 
relieved only by having the patient he absolutely flat without a pillow 

1 The Wassermann Reaction —Of all the tests, the Wassermann 
reaction on the spinal fluid is the most reliable Frequently, however, 
an error has been made in taking too small a quantity of this fluid, at 
least seven times the quantity that is required tor the blood Wasser- 
mann test IS absolutely essential for accurate results 

2 Cell Count —The following standard of Dreyfus, based on 750 
punctures, is recommended by Ellis and Swift,® of the Rockefeller 
Hospital 

1 to 5 cells per c mm,— Normal 
0 to 9 cells per c mm —Doubtful, border cases 

10 to 20 cells per c mm —Slight 1} mphocytosis 

21 to 50 cells per c mm —Moderate 

Over 50 cells per c mm —Marked 
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Scabies — Occasionally there occurs on the glans penis an isolated 
area of scabies If the surgeon will take the trouble to have the patient 
remove his clothing, as a lule, numerous evidences of this parasitic 
afiection can be found on other parts of the body Theie is no period 
of incubation, and microscopical examination foi spirochetes is nega- 
tive The condition remains as a papule with no inguinal adenopathy, 
itching IS a piomment symptom, especially after letirmg at night 
(For further information see B Non-venereal Genital Ulcers at the 
close of this chaptei See Table 1 for the ditterential diagnosis between 
syphilitic chancre, chancroid, herpes and erosive and gangrenous 
balanitis ) 

Prognosis —The prognosis m all uncomplicated luetic lesions is 
excellent, but to say that every case with its attending systemic 
infection can be cured is just as foolish as to say that no case can be 
cured The curability of syphilis depends on making a prompt diag- 
nosis, for the earlier a patient comes under observation, the easier it is 
to eftect a cme That the biological method otters the best means of 
controlling the treatment of the disease there can be no question 
Unfortunately, the tendency is to give too little treatment 
Prophylaxis —The use of a eondom during sexual relations is perhaps 
the best safeguard against infection Metchnikoft'^s calomel ointment 
(calomel 20, lanolin 40), if used up to within one hour after exposure, 
has proved a reliable preventive m the army and navy, but after four 
hours its efficaey is lost As reliable substitutes, mercurettes (Paike, 
Davis & Co ) and 50 per cent mercury ointment may be used In 1913, 
Schereschewsky^ proved experimentally on apes that 40 per cent 
quinine is safe and efficient, if applied after the same method as the 
mercury ointment 

As the primary lesion is only a local manifestation of a general 
infection, the treatment may be divided into local and systemic 
Local Treatment —No treatment, either general or local, should be 
instituted before a positive diagnosis is made 

Excision of the Chancie — As the initial lesion of syphilis is the first- 
known collection of spirochetes, Lukasiewicz, Jadassohn,® and others 
declare that if excision of the chancre is done before the second period of 
incubation, the infection is attenuated It is reasonable to suppose 
that if there is a large area that is constantly feeding the system with 
infectmg organisms, that area should be removed, especially since 
its removal does not entail any serious ettects on the patient When- 
ever it IS at all possible, without undue loss of tissue, the chancre 
should be excised In those cases m which the lesion is so situated 
that its removal would cause extensive destruction of tissue, one should 
be satisfied with thorough cauterization and curettement and the free 
use of calomel In cases in which either excision or curettement would 
cause a troublesome scar (urethral chancre), calomel dusting powder 
should be used 

General Treatment —As soon as the diagnosis of a specific infection 
IS established, sjstemic medication should be resorted to (within the 
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\cst the iu>nv\Ql hMlroxuk solution u mUlcil (alHuit 2 ct ) unil 

shaken thonniRliK \ pixt jpjtiitc oiiunt. llitn sotiiuin liMln)\i(li 
stilutum M millet! dnip l)\ drop the solution Ix-in^ slinkcn aftir each 
lirop until It IS alwdutiK cli'ar mrc takwi not to atld an lU'i'ss. 

\txt dLstilltsl water is addctl up to 2ti0 ix The uliolt is then filtmsl 
into the rwxptailc winch ai'comiuniies the intru\iiioiis apimratuv 
Here the outlet IS in the side of thei\Iiiider sh^litl\ aliove thi iHittoin 
fonning a little rexx‘|)tnele thot holds nii\ fonign iimte*nnl that inaN 



get into tile cylinder thus cnMinng the injection of a more perfect 
bolutioiu It IB not necesson to use noniinl bolinc solution as the abo\ c 
solution IS \ cn ueorh isotonic 

The arm is thoroughlj scrubbed and a constrictor placed abo\e tlie 
elbow \fter rt has been mode certain that the solution runs through 
the tube and needle easily that it is not abo\o 0S.0 F and that air 
bubbles are absent the needle is thrust into the i em great care being 
ubcd not to puncture the 'v em except to enter its lumen for an> of tlic 
solution that is mjected elsewhere than m the tern will proiluce a 
niarkeil paraphlcbitue A\ith the two-wn\ cock attachment, it is caa> 
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next five minutes, if possible) No time should be lost, as every minute 
IS valuable Either aisplienamme or inereur\ should be given at once 
The plan that the authoi has adopted is to give 10 m of 2 per cent 
solution of cyanide of mercuiy mtramuscularl,^ at once, and as soon 
as possible, preferably within the next two hours, a half dose of ars- 
phenamme or neoarsphenamme intravenously 

Status of Arsphenamine ui 1936 —Notwithstanding that deaths 
have occurred both m this country and abroad following the use of 
aisphenamme, and notwithstanding ditterences of opinion legaidmg 
its value and toxicity , the author believes it still remains the most 
powerful spirilhcide that we possess If used with disci etioii and judg- 
ment, it IS the most valuable single v eapon we have m combating the 
infection, and if it is administered in small doses, not to exceed 0 3 gm 
once m se\en to ten days, the author believes there are no contia- 
nidications That the substance is neithei harmful to the nervous 
sy'stem nor kidney s has been proved by^ Domikow^“ and Wechselmann “ 
Unquestionably the fatalities and complications laid at the door of 
aisphenamme aie due to eirois m technique Briefi.v and m older of 
then frequency these eriois are 

1 Use of watei that contains saprophy tic bacteria 

2 Oxidation of the drug 

3 The question of whether the solution is In potonic or hy pertomc 
Considering the wide use of arsphenamine, it is safe to say' that 

many' doses are given with water that is neither freshly' distilled, 
filtered, nor sterilized, and, as a consequence, toxic efiects are common 
Few users of arsphenamine or neoarsphenamme realize that the drugs 
are very unstable and that oxidation occuis lapidly', m the lattei, 
according to Ehrlich,^- 300 per cent in a half-hour 

Probably' few observers understand that distilled watei is capable 
of dissolving red corpuscles, and with an easy' water-soluble aisphen- 
amme (as neoarsphenamme) solutions are often made which are 
capable of doing this m the blood stream after they' are injected This 
IS particularly pointed out by' Ravaut 

For the sake of “safety first,” it is demanded that all solutions be 
made with freshh distilled (not over five hours old) water, properly' 
filtered and sterilized The solution should not be permitted to stand 
over five minutes before using and should always be hypertomc 

Intravenous Technique for Arsphenamine —The instruments are one 
large 250 cc cy'hnder (Fig 129, B), filter papers, one funnel, one intra- 
venous apparatus, like that shown m Fig 130, one graduated pipette 
(Fig 129, ^1), and one stock bottle of normal sodium hydroxide solution 
(4 per cent) 

The instruments and filter paper having been previously' sterilized 
(which may' be accomplished for the latter by' moist heat and later 
drying between sterile towels, and for the ampoule of arsphenamine 
and a file by immersion in alcohol), the ampoule is opened with the 
sterile file and the contents poured into the cy'hnder Fifteen cubic 
centimeters of hot water is added, and the salt is put into solution 



Si PIIIL/S 


203 


mJe fouiwl on othtT jwrt5 of tlic Ixm)\ The Spirochn-to jmllida is 
eaaiK dcuium>tratcil !)> incaiia of the «lark ficdcl fondciiicr and the 
Waismuonn reaction is alwaNS i)oaiU\u 
(c) QumnuL Chincrd Redox.— Quite freqncTith there dt\clops a 
so-called chancre redux ^\hlch is nothing inure than a rcturrenc-c at 
the site of the pre\ious pnmarx sore. It iuo\ apiicar an\ time from 
a few weeks after the hcahnj; of the pninan sore to ten to twcUc 
\eors afterwanl OccurrmR after several \ears, it is rcpanled os a 
puiniua 1)\ most oltoiTvcTs. 

Without an\ exact tune of exposure or njumrcnt i>cnod of inculu- 
tion a sumll locahrcxl iwpule makes ita oppearance ami rapiillv breaks 
(loHTi and ulcerates forunn/j a t\i>icaJ solitan cutaneous ^punnia 
Tile duipuosis sliould not be difiiciilt witli u previous Instorv of lues. 

There is no f|UcstJon but that tins fonn of lesion has been frcfjiicntl^ 
nixirtcxl as a “second case of hies m the same i>atieiit but this was 
before the discovcrv of the bjnroclueta |>nlhda anil tlic ^^aase^nann 
reaction It is iiossiIjIl alwavs to find the spirochetes in a iinmarj 
lesion ami never jKtisililc to find them in a chancre rulu-\ with tlicdark- 
fidd con<Ien.scr or au\ slaminp iiictlioil Vs the spirochetes ore found 
dee]) in the tissues however their dctnonstnition after the tissue 
method of Lcvuditi is iKissihlc. Treatment should I)e vigorous and 
svstcinatic 

2 EROSIVE AKD aiHOREKOUB BALANITIS 
hotnrrii \emjil.vl Disi-est. 

Ileflultion.— hnosive and gangrenous Iwlnnitis is a specific infectious 
disease with local am! cxniAtitutionn) s^mjitouis vomng with tlie 
seventy of the infcction- 

Edolojy —The cause is a svmbiosw of a vibno and a spirochete 
These two orgoiusms arc always found together m the afTection lloth 
have been demonstrated in sections m the blood vessels and lu the 
inguinal nodes. 

Predispoaiug Canus \long tight foreskin excluding the air to a 
greater or leas degree. 

2 VV ettmg the labia or perns with saliva 

3 Unnatural sexual relations after alcoholic excesses. 

In pnv ate practico m this countn the disease is uncommon probabl> 
occurring once m 200 eases but m dispensary work m which patients 
come from the lower walks of life the infection is foirlj conmion 
Scherber^ reports 81 coses that were noted m Finger s dime m four 
jears. 

In on article on ulcerative and gangrenous balomtis Ileasoner^ 
btates that “in 70S hospital patients each of whom had some lesion 
that was suspicious of venereal disease, there were 40 who bad acute 
mfections with V incent s ^irochete, and of these 10 bad a coincident 
initial sj-phihtic lesion. Infectioiis caused by Vmcent s spu-ochetc are 
m Europe than m the Umted States, but smee the 
World War there has been an mcreose m thiq countrj 
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to tell when the lumen of the vessel has been entered, as the blood will 
come pouimg out Then remove the eonstrrctron, turn the cock and 
send the solutrou rnto the vern Wrth the cyhnder rarsed 28 to 30 
rnches above the patrent’s head, and wrth an 18- to 20-gauge needle, 
the solutron wrll enter the vern rn from seven to twelve rnrnutes 
It rs true that filter rng the solutron may seem to be superfluous, but 
often the salt agglutrnates and there ar e small gelatrnous partreles that 
do not drssolve, and agarn, sometrrnes, there may be some sphnterrng 
of glass rn openrng the ampoule Therefore, rn order to carry out thrs 
technrque rn the best possrble manner, rt rs better to filter the solutron 
so that rt wrll be perfect 

When the solutron has passed rnto the vern and the rnjectron rs at 
an end, the two-way cock rs turned so that the blood returns through 
the srde outlet In thrs way rt rs possrble to wash the puncture area 
wrth the patrent’s own blood, thus avordrng the use of salt solutron 
Of late years neoarsphenarnrne, on account of rts easy method of 
preparatron and adrarnrstratron, has piactrcally superseded arsphena- 
mrne However, its efficrency as eompared wrth that of arsphenamrne, 
rn the oprnron of most Amerrcan syphrlologrsts, is less eertain It may 
be given in concentrated solutions with a 10- or 20-cc syringe 
The author’s experience with many hundreds of cases, dating since 
the year 1910, has been devoid of accidents or deaths and the above 
technique for arsphenamrne administration has been used exclusively 
Intramnscular Technique for Ars-phenamme —All intramuscular in- 
jections of either arsphenamrne or neoarsphenamme should be men- 
tioned only to be condemned It is true that the method prolongs 
the elimination of the drug, but it is attended by severe pain and indura- 
tion, often followed by abscess and necrosis 
The time of the presence of the primary lesion is ideal for intra- 
venous medication, as the spirochetes are not yet entrenched within 
the tissues 

According to the reports from five leading cooperating clinics m the 
United States” continuous treatment, whether prolonged or brief, is 
superior to intermittent or other methods, and both are superior to 
so-called “mtensive” treatment There has been a steady increase 
in the intensity of arsphenamrne therapy throughout the decade 
1919-1928 with a slight drop in the intensity of heavy metal therapy 
about 1926, probably owing to the extended use of bismuth Syphilis 
of the central nervous system is almost three times as common in those 
who receive little as in those who receive much arsphenamrne Com- 
parisons between arsphenamine-raercury and arsphenamine-bismuth 
treatment disclose the latter to be the more effective as to ultimate 
results 

(6) Ulcerated Papule.— Occasionally during the period of secondary 
invasion numerous ulcerated papules are seen on the genitalia This 
is more frequent m the areas m which there is less moisture m contra- 
distinction to the condylomata, which occur on moist surfaces 

The diagnosis should not be difficult, as secondary lesions are, as a 
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etiol()j,ncul factors in j^unprx^noiu stomntilis and pnp\itH cro^iM and 
pinprcnous Imlaiutis must Ih. <hic to the same c-aUM? hhk^ the orpin 
isms arc fouml in such aliundunce in thcM. cimditiniu< nml i.sj)otiall\ 
binct in tilt histones of all m\ vqx'H uniintund stxuul relations or a 
wetting «)f tilt lahm wtrt admitlisl 



111 ^ Nilmu auii vpiroabrlb ruUut^ from rv*' ot auoui. Mule mil rullun 
Dr lluib TuBiUrlilT 



Fi(. 132 l^Uolofcml fftcton la aod ipuixnnDaa IxilaAiU*. ( \utbor • c«*o ) 

Tlio \ibno grows under onaCrobie conditions on serum agar It 
occurs single or in chains of two or wore mdixiduals It is a shghth 
cur^e^^ rod-shaped organism with pointed ends mensunng about 2 
microns in length and 0.8 micron m width It stains l>\ the ordinart 
dies and is Grain-positiie, although the decolonzation must be per 
formwl carefuUi as the organism pies up the genDan iiolet 
readil> It ii preferable to use 70 per cent ^cohol for this purpose. 
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“Erosive and gangienous balanitis is not of necessity venereal in 
origin although it usually is so In the piesence of a chionie infection 
of the mouth and in the absence of a definite history, the infection 
should not necessaiily be eonsideied to be veneieal The gangrenous 
type of balanitis is rare Except in a case of an emergency, it is not 
good practice to use aisphenamme in the treatment of a genital infec- 
tion until its syphilitic natuie has been definitely determined The 
exclusion of syphilis may be moie difficult and is moie impoitant than 
the diagnosis of erosive and gangrenous balanitis ” 

Bacteriology —At the Department of Pathology and Bacteriology of 
the University of Illinois^- an investigation was conducted to ascertain 
whether spirochetes and fusiform bacilli occur in the normal sexual 
organs (as has been reported by various authors) and if so, to 
what extent Of the 100 patients examined 35 were between twenty 
and thirty years of age and 65 were between thirty and forty yeais 
of age It was found that 51 per cent harbored spirochetes to- 
gether with fusiform bacilli In all the specimens staphylococci, often 
diphtheroids. Gram-negative bacilli and occasionally stieptococci 
were found From smears, cultures and animal experiments, it 
appeared that there is a striking similarity between the flora of normal 
preputial secretions and that of erosive and gangrenous balanitis 
Hence the findings of other writers were confirmed 

Abundant evidence is at hand to show that m noma and m Vincent’s 
angina the etiological factors are a spirochete and a vibrio Rona'* 
sa}s that “noma begins without exception in gangrenous stomatitis 
If the fusiform bacillus and spirochete found m the mouth are etio- 
logical factors m gangrenous stomatitis, since the organism is found 
m such abundance m noma, it must be due to the same cause ” 

In the first publication of the writer on this subject^® numerous 
authors were cited and abundant clinical proof was obtained to sub- 
stantiate the pathogenicity of these organisms 

The author has repeatedly examined the spirochetes found m 
Vincent’s angina under the dark-field illuminator Here the organism 
IS identical with that found m erosive and gangrenous balanitis, the 
motility being one of the characteristic and diagnostic features 

Since the conditions that favor the growth of these organisms— 
heat, moisture, filth, and absence of air— are more ideal m the genitalia 
than m the mouth, it is easy to conceive how an organism may leave its 
normal saprophytic domain and under proper anaerobic conditions 
become pathogenic and produce extensive destruction 

Examinations of vaginal secretions of 100 normal women showed 
bacteria and spirochetes similar to those found m smegma, but no 
spirochetes of balamtis 

In 11 cases of chmcally evident vulvitis and vaginitis, vibrios and 
spirochetes were found 

As shown m Fig 132, the vibrio and spirochete are the predominat- 
ing organisms found We can easily argue, as did Rona m 1905, that 
it the fusiform bacillus and the spirochete found m the mouth are 
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In the more ac\crc pradca of infection there a more \cnous stasis 
and more exudation resulting m marked phimosis winch predisposes 
to pinprcnc Vs Schcrl>cr and ^Iflllcr poiiitcxl out tlic Ti\holc condition 
IS one of deprec onl\ Imt for (hnicul punxisos uc nin\ dLstinpuisli tno 
t\-paj (1) Imlamtis crusj\a cirnnatn and (2) Imlanitis pniiprcnnsa 
Symptoma.— 7/n/amO^ rnwmi cimnata nmiincm^'s with the apjicnr- 
ance of one or more small pruNLsli white patches in the pnpntial sac 
At the time of tlic dc\ilopmcnt of the troMoji a thin pus is produnsl 
with Q characteristic stmkmp iwlor uimI of the usual icllowisli wlulc 
m the tuorc scicrc case's it Ir'Coiiics pmMsh wlntt or praiisli brown 
I’us from tile lesions is muocuouH. lii its dt.\clopim.nt the inoeiila 
tiuri never liccomcs pustular Imt ni.tnr>is of tlic tpithclmm alwavs 
reprcbcnts tlic iK'pinnin^, ami the future process is ikiK cv die 



Fio. 13-1 — EitmIx* utd KJuixrCDout balanidi (bljth po«rr) Kbo«a « bJoo(l>vrf«cl 
with modemtA uuoust ol kukoo'tc* in tbo •d\'«ntitl*. T^ro U do prolifcnlpon of tbe 
eodotbelUl liolnc or ocdiuloa of tbe lumen (Author a com ) 

Infection shows a preference for the biUcus coronanus next on the 
maidc of the prepuce and last on the plans laitcr all of the plans penis 
is involvctl and under favorable anaerobic conditions the whole fossa 
navnculans is affected It must ho borne in mind that more or less 
phimosis IS on casentuil factor 

In the mild coses the foreskin nmv be eaailv retracted hut m the 
more severe forms marked phimosis develops there is considerable 
itchinp and bummg bchmd the glons the act of urination is practicallv 
without pam In contradistinction to the gonprenous form in this 
tv pc of tile disease constitutional av iiiptoins are slight or absent 

As the process foDows no hard-and-fast Imes, there arc certain devia 
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The spirochete is Gram-negative, but stains with the ordinary dyes, 
with the Giemsa stain it takes a bluish red These organisms are best 
seen with the dark-ground illuminator They average from 6 to 30 
microns m length and about 0 2 micron m width The windings are 
not acute and the ends of the organism terminate m the center of the 
spiral The motion of the oigamsms is very rapid, they travel from 
place to place, resembling small snakes, they have a rotary motion, 
but this IS not so pronounced as the backward and forward motion 
After unsuccessful attempts at animal inoculation with cultures, 
Scherber does not believe in the pathogenicity of the fusiform bacillus 
and considers the spirochete responsible for the lesions 



Fig 133 —Erosive and gangrenous balanitis (low power) Shows the epithelium 
flaked off at the site of a small superficial erosion There is an exudation of leukocytes 
but in contradistinction to chancroid and chancre this is not marked The vascular 
tissue is not increased (Author's case ) 

A rapid and simple method of collecting the pus is by capillary 
attraction with small capillary pipettes These may be pushed deep 
into the ulcers and a quantity of fresh discharge obtained The pus 
may be examined with the dark-field illuminator, or fixed and dried and 
stained from two to three minutes with carbol-fuchsm It is to be 
examined without cover-glass with oil immersion 

Pathology —The pathological condition m the milder forms of bal- 
anitis erosiva circmata consists simply of a flaking oft of the epithelium, 
leaving small superficial erosions Wftien the desquamation is more 
marked there are bright red ulcers, which are surrounded by a small 
white zone, the remains of the necrotic epithelium (Figs 133 and 134) 
In the surrounding tissue there is an exudation of leukocytes and 
plasma cells The organisms are found m the necrotic membrane 
At times the> can be demonstrated in the tissues and blood-vessels, as 
shown by Scherber and Muller 
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inner stirface of the foreskin itsliowscxtcrnnlK asailnrk blui*h-rcil an.*a 
\sithm the aurroutiding bnght rwl ml!ammator\ tissue. Hie congestion 
and abnormal pressure <luc to ctlcinn favor tlie jirogrcss of the diMia.'-c. 

Soon the foreskin over the ulcer becomes black and a complete 
necrosis of the part occurs. If the ulcer is siluatcvl on tlic glans m a 
iJiorttimeitinav pro<liicccomj>lctc destruction of tlicglans or nm\ even 
cause on cxtremcK ropal panKTcnc of the organ which ina\ attend 
even to the root of the jicnis n.s iiuxv be scin li\ the autlior s fourth 
case, herein dcs-cnlicil 

The ulcers in these ca.->csarcileti> the edges arc sharj) and jicrptndic- 
uliir the Imsc is pravLsh green or brownish or tlic penis ma\ show 
hemorrhagic areas or Ivo cliangcvl into a black netnitic moss. 

The di.'^hnrge at this time is more ofTiiisivc than m the erosive tv^ic 
It 13 gnivrsh v ellow or v cllovn^h brown ami at times it ma> be slightiv 
hemorrhagic liut olwavs with the same cliarQctcru>tic wlor Tlio 
inguinal nodes arc enlargcvl there is a mild grmlc of sciwvs present and 
general malnusc is inarkctl Thirc mnv l>c vomiting oml the teinpcm- 
ture iimv reach 101'* I Flit temkmess of the part is extreme 
IHifiiMli — nns cliviasc is not so umsimmoii ns one might saspect 
Lnfortunatdv it is usualK mottakiii for chamruidal infection Fhe 
l>cnu<l of inculiation mav he the same in the two ctmditions but with 
thecharactcn.stic tlnii \(.H owl'>)i white ofTtnfivciliM,hnrgL in which one 
finds a vihnofonn organMu and a spiriMlictc the diagnosis sliould nut 
be difficult 

The ulcers of the two form* of infection uujv simulate each otJicr 
ven closelv In this form of balanitis wlicn the infection is at all 
severe there is iiiarkol phimosis and consiiicrahlv more inflommatorv 
reaction The enlarged inguinal Ivinph iioilcs arc painless while with 
a V erj msignificant chaiicroulol sore a buppuratmg IuiIhi ib often present 
Chancroidal ulcers arc os a rule multiple hut thev do not s^ircad 
with great rapiditj as do those of the ulcerative form of balanitis 
\Micreas the borders of the ulcers in Iwth diseases have a clean*<.iit 
punch-out apjicarant'c there is greater tciwlciicv to undermine the 
wall m a chancroidal infection 

On account of the indolent adciiopathv that accomjianics baJomtis 
erosiv a it must be diftcrcntiatcd from sv|>hihs. In avphilva the penod 
of incubation is longer although the two infections mav occur siinul- 
taneouslv os rcporteil in oneof Vherber a eases as well aa m one of inj 
own WTien such a condition exists wo may lx. compcllcil to defer our 
diagnosis of ivpbihs until the jienod of mculmtion for svphilis has 
elapsed or in cose of a niLxcd ]fs>ion the Spiroclmita pallida mav cosily 
be dcmonstratetl bv tlio dork-ground illuminator and is so choractens- 
tic os to be easilv differcntiatal from the spirochete of baJamtis. 

Herpes preputialis olwaj-s occurs as groups of small insignificant 
^eslcl» m which local reaction is mild or entirclv absent This con 
dition Simulates the mild fonn of halanitiM erotmi somewhat but m 
herpes one fails to find the organisms characteristic of balanitis. 
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tions from the foregoing picture The process may be limited to the 
glans, and the inner surface of the foreskin may be unaffected This 
may be extreme or mild, but it is always present on the covered portion 
of the glans 

The inflammatory condition may remain a purely erosive, superficial 
process and may recover spontaneously Berdah* says that m simple 
cases healing takes place m four or hve days Scherber has seen spon- 
taneous healing almost completed m forty-eight hours by simple v ash- 
ing and admission of air by' retracting the foreskin He further states 
from observation that the height of the de\ elopment usually occurs in 
from four to eight da\ s after exposure to infection, and that he has 
seldom seen cases of four weeks’ incubation and cases persisting for 
three or four veeks Frequently the process does not remain super- 
ficial, but deep diphtheritic and gangrenous ulcers develop which 
complicate the clinical picture m many wa\s In some cases, vhen 
the foreskin can be retracted, after removal of the pus, small, round 
ulcers can be seen inside of the erosions, vary mg in size from that of a 
pm-head to that of a pea These ulcers are moderately' deep and, on 
the whole, flat and surrounded by a red zone The\ are covered by a 
closely' adherent pseudomembrane In other cases the ulcers are 
more extensive and deeper, the average size being about that of a dime 
These may become confluent and extend o\ er the whole surface of the 
sulcus or the inner surface of the foreskin 

These balamtic ulcers are of a somewhat irregular outline and are 
surrounded by' small inflammatory', slightly elevated borders These 
borders are clean cut and the sides somewhat slanting, the bases are 
uneven, with a firm y ellowish-vhite or \ ellowish-brown membrane, 
vhich is often erleraatous and swollen When more edematous, this 
false membrane appears as a sort of friable shine Here and there 
may' be hemorrhagic spots vhich sometimes give rise to hemorrhages 
from the base of the ulcer 

In the se\ ere forms the constitutional sy mptoms are more marked 
Scherber and IMuller noticed chills and fever in a majority' of their 
patients, and at the onset, \ omiting The average temperature ranges 
from 100° to 101° F There is marked edema, the external skin being 
red and edematous, the infiltration may extend to the root of the penis 
in some cases The dorsal lymph cord is usually palpable and the 
inguinal nodes are enlarged, but not painful Unless the phimosis is 
complete there is no pain on urination, when, however, the urine does 
not pass freely and dilates the preputial sac, there is considerable pain 

The discharge is the most profuse in this type of the disease By 
gently' irrigatmg the preputial sac with sterile water and wiping the 
ex'ternal urethral orifice, one can easily exclude gonorrhea by'^ using the 
two-glass urme test 

In the majority of cases of balanitis gangrenosa, there occurs a 
marked edema of the subcutaneous tissue of the penis which extends 
to the root and causes a marked phimosis If the ulcer is situated on the 



EROSI\S {\D UWCRESOUS li\L.\MT]3 


211 


h^nmmation —The pciicral mubculiir (Ic\cIopnicnt u-as gotwl there 
v.ere no acura or cMilciicc of prc\noua \cnercal discaic The penu was 
awolicn and eslcmatous the nlenm cxttndcil about half wa\ up tljc 
shaft of the ptnia it a pear shatxj- Tlie skin o\cr tlic glona 

l»rtinn was ml oml sjiphth iiijcttwl There was complete phmiosis 
hjcudinp from the o]K.run^ was a thin Ncllowr^h white pus mtha]>tne- 
tratiu^, otlor m the pus u nbno nml a spirochete vs ere foiiml Tlicre 
was wnstant hununp pain wlmh was inircaflcvl on the diplitcstiireas- 
urc There was no urinarv [uiui ITie dorsul Innpli coni was casilN 
palpable the inpuiual iioiles were cnlorgwl but not ttniltr rhcrc was 
no fever 



Fia ISO ~Lrt3*i\o iTirf fottplWtrd by aynUUl^^ Ja/ertlon Cus II Fomkla 
rHnctPd Kr>>’ui) pumknt hCavUon In kiIcu* corooAduj uul k few »tn»1i crokione oq 
(be sftiu. (Autbor ■ rue ) 


Treatment —With a small hard svTinped percent hvtlropen peroxide 
was injected e\ cn hour into tJic preputial sac. Bv the second da\ the 
foreskin could he retnictal showing iiUDicrous small ulcers with slough- 
ing bases and aharp bonlcrs, m\oI\'iDK the sulcus and the covered 
portion of the glons. These healed rapidl> under treatment 
C\bE II —Erosive 07 >c complicate by svTjhilitic infection 
History ~C F aged nineteen \ cars, single. No previous venereal 
disease gave a histoo of manj exposures. Last exposure four da vs 
previous unnatural relations, ^ftersixdavsofmcubation the patient 
presented himself at mj clinic at the Post Graduate Hospital 
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Treatment — As a prophylactic measure, the practice of circumcision 
should be encouraged, it is absolutely impossible for balanitis to exist 
in a person who has been circumcised 

In many cases m which the condition is mild and the foreskin can 
easily be retracted, all that is necessary is a thorough cleansing, but m 
the mild ulcerative forms in Avhich there is the slightest evidence of 
phimosis, a dorsal incision should be made As the organism of bal- 
anitis IS anaerobic, this incision serves the twofold purpose of admitting 
air and of exposing the diseased parts for treatment 
The natural tendency in this disease is to burn all the sloughing 
ulcers, but such treatment subjects the patient to needless punishment 
As said before, the organisms of the disease are anaerobic, and as hydro- 
gen peroxide liberates oxygen when m contact with organic matter, it 
acts as a specific for this form of infection 

The ordinary 2 per cent solution is sufficient, but m severe cases of 
gangrenous balanitis stronger solutions of pei oxide may be procured 
and painted on the parts 



Fig 136 — Erosive type, Case I Balanitis erosiva, foreskin not retracted, ulcers seen 

on margin (Author's case ) 

Report of Cases 

Case I —Erosive tj-pe (Fig 135), previously reported 
History — M M W , aged fort} years, married, denied all previous 
venereal history After four days’ incubation the patient noticed 
itching and burning around the glans penis There were no constitu- 
tional symptoms During the first week this continued as a mild 
balanitis The patient was able to retract the foreskin Treatment 
was neglected At the end of the first week conditions suddenly 
became worse, the foreskin began to swell and the patient was unable 
to retract it At this time he presented himself for examination 


Bno^i\ F i\/> awruFMWs b \ i wins 
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four hours l>cforc prir=«iitin}. Iniiiidf for examination it 3U(l«lcnK I>opin 
to swell and was c.\trcmel\ ]uiinfu] on uxamination Trufu-sc 'HtiiikniK 
discbarge. Dorsal Kmipli coni was palimhlt •'lifilit painless infiiiinal 
adenopathy was present 

Openlton —Dorsal and \cntnil ineiwons were made shouiiif, l»th 
superficial and necrotic ulc'crs present at the Imnlcrs of the plans and 
the Bukus corouanua as seen m Fig HT Numerous \ibno3 and spiro- 
chetes were obtoinol from the necrotic ulcers, 

Treataieni —Tveo per cent hydroten perovde tliorouph clcanmp 
with hand syringe c\ cry two hours, prompt rcco\ trv unable to obtain 
second pbotograpU. There is no doubt that this ease w ould lia% c pone 
on to ganpune hiul not prompt treatment been instituted 
C\bE l\ — Krosivetypc, 

llutory—V 0 S. aged tuuity-su years- IIistor\ of jirmous 
gonorrhea. Unnatural relations wen, held thirti-sw Iwurs prtnous]\ 
Examination — T\'pical pcar-shapetl spelling of the penis the fore- 
skm was retracted WTiolc of gloiis i>tni5 and sukois coroimnus co\ tred 
with superficial ukxrs aicrage siic about the bead of a jiin pnifusc 
purulent discharge containing \ibnos and sjmwlieti's. INir^l Iimpli 
cord palpable no adenopathy 

This patient was so slo\cnI\ anil careless that after two days of 
marked inipros ement ho discontumed treatment ainl bad a rocumnee, 
with a later cure. 

Ci8E V — Fro«\c t\T>c, prveioush njiortcd 
//it/ory— \\ "NI , apeil twtnt\-six years. Denied 8\^)hlll3, had 
had a supposed chancroidal infection two years prenoush Two 
weeks before pre&cntiop himsdf tlic patient bad mtcrcoursc \fter 
three or four days there was a little itching beneath the prepuce. -Vt 
the end of six da^-s he prcsentol himself for examination. 


?^mination —The tcuipcmturo and pulse were normal The gen 
eral nutntion was good and there were no signs of latent s\'phdis. 
There was a larpo indurated Bwclling of the penis. Froui the prqiutml 
onfico exuded a tlun yellowish white stinking discharge This was 
examined for gonococci, but none was found There was phimosis 
but It was not complete. With dilatation the finger w as gently passed 
between the foreskin and the glans. The wliole co\ ered portion of the 
plans and the inner leaf of the foreskin were co\ ered with small ulcers, 
having necrotic sloughmg bases. Those on the mner leaf extended to 
the border of the preputial fold by gently pulling back the foreskin the 
whole could be plamly seen The dorsal lympli cord could bo easily 
felt and the mgumol nodes were enlarged but not tender There w ere 
no constitutional symptoms. 

rrrtrfmtfTjt -The patient was gi\en a wash of hydrogen peroxide full 

(2 pCT cent) As he did not return to the clinic it is presumed 
tnat ms condition was satisfactory 
Case VL-Gangrenous type, previously reported. 
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Examination -Well-developed individual, general examination neg 
ative Pulse and temperatuie normal No enlargement of the lymph 
nodes, profuse yellow discharge flora the preputial opening Moder- 
ate amount of phimosis present Foreskin was retracted with little 
difficulty, showing numerous typical superficial erosive ulcers, both m 
the sulcus coronal lus and on the glans penis Complicating this, how- 
evei, was a haid, indurated, erosive chancre seen just back of the 
coiona on the left side The sulcus was filled with purulent discharge, 
as seen m Fig 136 

By examination with the dark-field illuminator it was possible 
to make a differential diagnosis at once, foi there were present the 
Spirochieta pallida, the spirochete of erosive and gangienous balanitis 



Fig 137 — Erosive type, more advanced stage, Case III Foreskin retracted after 
dorsal incision, deep erosive ulcers ivith necrotic bases just back of the sulcus coronanus 
(Author’s case ) 

and numerous vibrios No other method could have given such prompt 
diagnosis 

Treatment —Two per cent hydrogen peroxide and salvarsan resulted 
m a prompt resolution of the erosive condition 
Case III —Erosive type, more advanced stage 
History — F P E , aged twenty-one years, single, private patient 
No history of any previous venereal disease, incubation six weeks 
(patient’s statement), at which time unnatural relations were had 
with the idea of avoiding exposure by the ordinary channels. 

Examination —Large, corpulent man, general examination was 
negative pulse and temperature were normal Considerable phimosis 
present, penis slightly swollen Extreme tenderness on examination 
Foreskin was not retractable, patient stated that during the month 
previous there was a little itching behmd the glans, but that twenty- 
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that time the patient said that the prostitute lubricated the labia with 
saliva The following day the glans poition began to swell, there were 
chilly sensations, no nausea or vomiting Tievious to this tune the 
glans penis was exposed between the preputial fold, and the foreskin 
could be retracted On account of the rapid phimosis that developed 
this could not be accomplished later The local symptoms increased 
lapidly, by the thud day gangrene had set m 
Examination —When the patient piesented himself at the clime he 
was well nourished, muscular development was good There was a 
slight septie intoxication The entire pi eputial covering for a distance 
of 3 inches was a black, necrotic mass (Fig 138) By gentle manipu- 
lation the necrotic mass could be diawn away and deep sloughing ulceis, 
with shaip borders, could be seen extending into the penis above the 
glans Theie was considerable thin, slimy pus present, with an odoi of 



Pig 138 — Gangrenous type, Case VI Appearance on examination (Author’s ease ) 

necrotic tissue Here we were able to find the organism m laige num- 
bers The remaining portion of the penis was daik red and infiltrated, 
the edema extending to the root, the inguinal lymph nodes were en- 
larged The patient’s temperature was 102° F , malaise was marked 

Treatment — The patient was sent to the County Hospital The 
necrotic foreskin was cut away, and just above the glans portion, 
at the site of the inner preputial fold, two deep ulcers could be seen 
The glans portion was necrotic In forty-eight hours (Fig 139) the 
entire glans, together with about 1^ inches of the shaft of the penis, 
sloughed off, leaving a short stump (Fig 140) The patient was 
treated with irrigations of potassium permanganate three times a day, 
but the organism had aheady invaded the deeper layers, and gangrene 
was unavoidable 

Whde this disease is stiU very common among dispensary patients, 
one only occasionally sees a case m private practice nowadays 
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i CHANCBOID 
linUD \lAHlhVL 1)1SKVSJ>. 

Synanym*,— Simple iilctr biiuplc \cnLnul ulcer soft chanert or ulciu 
molle. 

DftfinitioiL — \ i>i>ecific infectious ulcer usuailj acquiml lUmUK 
bdual act olmobt alwajs bituatol uiion the gcmtnls, but niu\ l)c 
fouml on aii> i>art of tin, IkxK 

Etiolofy — Prcduitthting (niw» — (1) Hnc'c— Ino^t fn.-<jucnt 
among colurctl \>coplc, (2) I‘hiiint>w causing rctnnu'il se'cret loiw. 
(3) Poor ojkI ilbnounshcil persons ilo not rcMst tlic infcttioii well (4) 
iulth and po\crt\ ami (Idiaucherx am) <U*gtntnition go liaml in band 
uith this infection as a conH.t|iicnce it is more frwjumtU seen in 
dispcnsar. pmctic'C than in pnvatc nork Diiniig thi aiitlior’i fi\t 
Ncars erjiunencc at tbe l*ost4.»raduatc llosintal siluatetl in tlic 
center of Chicago a re<l-4ight district he uoa iiorticularl\ stnnk 
hi the frwiuent occurrence of this infection in the eolorctl race 
The Surgeon-General s rxiiort for the \etir llUl bhons the ininltiu-c 
of chancroul per 1000 in the L» S \nn\ as 7 5 m tlie \a\ \ aa lo 02 
Chancroid IS far more preiaknt than s\-plnliam tilt \o\"\ l>t Kijacr-® 
gi\ (3 the uicidence of chancroid lo the Lnileil '"'tot is as b 7 per thoiisnnil 
in 1024-1025 

B LxtiUug Cawtf I niia Imetllna. 

henniAion —It is a abort rwl-slmpcil liacillus wth siigbllj roumleil 
cTtrennticA, occurs often in clioina soiuctiinca in groups either in 
crils or l>etfl,een them and la rcaddi atoineil nith intthilcno lilue 
carlwl futhsui or borox-nicthil \iolet- It w decolorized h\ Cram a 
methodL On account of the coiitoinination b\ extraneous orgonibtiis 
the demonstration of the Ducrci-Luim liotiilus is difficult 
Pstholofy — Alicritecopicallv there la found at the Inittom of the 
cpitlielial crobiun an mfiltratioo of leukocytes ivhicb cxtinda latcralK 
onlj a little bc\ ond the hipcrcmiu- TJic exciting causes of the ulcer 
the delicate and dilficult to stain little rods (Ducres Unna bacillus) 
line the tissue. Thei>e bacilli inohc their wq\ out from the li^percmic 
area along the course of tlie i>inph sjmiccs into the Ij mplmtic channels 
as theic he open with unobstructed lumen the rapid iubrIi of the 
mfection to the neigliboniig glands is tlic rule (Figs. 141 and 142) 

As a consequence of sccondan infection with other bactena inhicb 
gam entrance through the local ulcer an cirtendeil necrotic disintegra 
twn can reach into the buirounduig tissue. This n3a> extend both 
laterally and deeplj and lead to wnie destruction of tissue. Such a 
condition is known as plmgedena. OccasionoJK the l>inphatic 3 that 
i^ain a given ulcer appear as red streaks or lines paasmg backwanl to 
the regional lymphatic glands. These are easdj palpiablo and ma> he 
quite pamluL 

Symptomi.— Incubation ranges from twenty -four hours to three davs 
occasional!) five to lune days ore given bj tlie patient at tins time 
however the ulcer u w^I adv anced 



Fig 139 — Gangrenous type, Case VI Appearance forty-oiglit hours later 

(Author's case ) 



Fig 140 — Gangrenous type, Case VI Appearance fi\o months after, shomng small 

stump left (Author s case ) 
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\ftCT sexual imlulfii-uce ’ssvlh \ar\m^, jKncxls of incvilmtion a small 
congcaUtl spot makes its opiK-araiicc thu rapullN foniis a stiiull 
maeult winch later dcvclojw mto a pustule surroiiiHhsl 1)\ a Inper- 
emic ronu ITiis U5.uall\ nicrca:se3 rupiillv m Mre the suiKTficial la\cT 
of tlic cutis H citheT pullcsl olF «r falls off reM'aling an ulcer the e-^act 
sue of the sujicrficuU eru^t 

TIksc ulcers are tleip and ha\cachonietc‘nstie pumhed-out nppiar- 
anc-c. Tlie edges are steep and ore fnxiucntls uiulenuinecL 1 he Hoor 
has a <lirt\ gni\ inoth-cateii appinirunce and until this dirt\ pra\ 
sloughing boic is replaced b\ granulatitm lu^sue hcTihng wdl ncMr 
otxur The discharge is purulefit ami profuse and inae l)c blexxK at 
times. ( orestitutinnal s\nnptoms ore aWnt nml remain m) uhIcm 
there is Kanphangitis or inguinal adenitis. 

J^fjin —In cninlnidistmctum to the sins-ifie le-'ion of HN^duliH clnvn 
croidal ulecrs arc e-xtremedx immful and ore capalile of automoeuintion 
often spreading to a great extent \ ungle ulwr is seldom se'cn nml 
tipUent} IS the rulu 

Lueatiou — llie uIceTs arc gincrnlK confiniil to imrts where tlie 
greatest (nction <lunng coition take's place hi the female the labia 
or \cstibulc IS must fresiuenth iiuohol occa*ionall\ the cxtemnl 
urethral onficc is the site of infi'cUoii In tlie male abro-sion or tears 
take place moat fretjuentU in the >u)cus c'croimnus aruuml the frenu 
luQi at the Lilgc of the preiiucc ond the external urctliral onficc 
These places arc the sites of prcxiileetion Wlieii tlie ulcer a situatcil 
at or ^itlim the external urctliral onficc unnation is ulunxs painful 
OccasionaJh agland follicle be'comcstlicsitcof infection liere the ulcers 
max burrow den.p ami undennmc the surrounding tisauo and the gland 
openmg max l>o the snmllcst jMirt mxohesi 
Mixed Sore— It is mde'tsi c'oiiiiiion to fiml lx>Ui chancroid and 
chancre m the some jiaticnt either in the same ulcer or in different 
ulcers. Often an inflamnmtorx honlue&s is present in chancroid that 
sinjulates the mduration of the specific chancre. 

DUfnoait.— There is no single comlition that reccixcs sucli corclcss 
attention os do simple ulc'ers that occur on the gemtals hew olisen ers 
reoliie the importance of an exact diagnosis cspeciallx if the infection 
19 h>-phjhtic Unfortunatelx the Ducrej Unna baciHus is difficult to 
find and is little known m this countrx hortunatclj howexer a 
diagnosis can be reached b> exclusion which is just os accurate and 
more rapid than finding the exciting cause of chancroid itself h \ er\ 
gemtal ulcer should be exomincil carcfulh for the Spirocliata pallida 
and search contiuueil dibgcntlx until the presence of the organism is 
excluded before an\ mutilotion or treatment is practiced in the wax 
of cauteniation dusting povrders etc There is no longer mix excuse 
for hapbaiard diagnosis in coses of genital ulcers. It is true that cJnucal 
appearances multipbcitj lack of mdurabou etc max be clear and 
characteristic but no one should permit an ulcer to come under his 
core xnthout a thorough microscopic examination 
In most Amencan text-books frequent reference is made to gan 
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Fio 141 — Chancroid (low power) Shows infiltration of stroma with lymphoid 
cells and polymorphonuclear leukocytes No increased vasculnri/ation No infiltration 
of blood-vessel walls (Author’s case ) 
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be destro} eJ h> cmnenne gr »jto3j orbj placing in tlie bottom of a 
stocking or tobacco pouch groum! coffee o\cf which a lajcr of cotton 
19 placal The affected part is then dubted ^\^th lodofonn and tial 
into the mcL 

V fn\ onte and cUficicnt ointment that ino\ Ik. applied is the follow inp 

Iodoform 
H«lum of IVtu 
Pctn>]»lum 

The Ubc of duiting iiowders is iM.micious and is to lx. ctindeiniicii o-s 
mobt of Uicm ha\c no real antiseptic pn>j)crtics and onl\ tend to crust 
o\ er the lesion and hasten alisorption with resulting adenitis, 

Morton recommends the chJondc of line jml]) whicli is pnimml hj 
tddmg a few drojw of water to chloride of unc 

V fa\ onte method m some huspitoU is tlic continueil apphcTjtion of 
Jihenol ncutruhiiiip cocli application well with alcohol 

llobbins and bcahun® first upplj u 2» ikt cent sohitiun of copjKr 
sulphate in distiller! water to the sort nett the short hiph-frccjiictu v 
•'park fmin a rather finc-i>omte<l xnc-uum tlextrude is apjihcil ihrcctlj 
to the lesion for from one to three minutes dcjiciHiiiig on the c\tcnt of 
the uleemtiun h^jjocial care is exemsed m cuiTMnp the i>oint of the, 
electrode well down into an\ fissure or undcnnmcil eilgc uihI the 
area of application should extend o\cr the cilgc of the sore nbout 
inch into the douhtfulh hcalthx area 

The current is not turned off until t\cr. truck and cruNnee has 
been thoroughl\ trcatcsl and the surface of the sore is changed to a 
dark greenish grav U the sore is oqioscil it should Ivc co'. er cd w’lth a 
thin moist dressing for which an^ \cn tlilutt antiseptic solution mQ> 
l>e used as a I to 10 (KXl or I to 20 000 mercuric thlonde solution or 
ei-cn tQj)-watcr answers nicih iii most eases. Tlus should Iw changeil 
once or twice dailj and nuist not Imj allowcsl to stick, 

The patient is mstnictcd to return m two ilajs and if the work 
haa been carcfuliv done the wound will present a perfectly healthi 
ffranulation that will go on to complete bealmg m a few davs. If 
the sore does not look clean the application la repented at the second 
^TSlt 

ChancroKl situated at the urethral onfice should not bo cauterized 
if It IS at all possible to cause its healing without so doing 
I accine Thtrapy — Nicolleand Durand* in 1024 succeeded in mokiug 
a specific \accmo with which the} demonstrated tlie specific response 
of the body to the infection and which the} also used m the treatment 
of chancroid with complete success. Some writers bche^e that the 
vaceme therap} is indicated in oil cases of bubo phagedena and inac- 
cessible chancroids. The injection of 226 000 000 bacilh os sufficient 
to check the progress of the condition Pordo-Castcllo reports that he 
has used Nicolle s \ aceme since 1927 with unifonnlj good results. 

CkrapUcatloai.— I —This condition is a common and often 

troubletome comphcation of chancroid the condition per re la not so 
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gienous conditions that often accompany chancioid This condition, 
described m detail in the latter part of this chapter, is caused by a 
symbiosis of specific oiganisms Here caieful microscopic examination 
with the clinical history will peimit of an exact diagnosis For further 
discussion on the diagnosis of chancioid see Chapter on Syphilis 

Herpes, occuning on the genitals, is often mistaken foi chancroid 
infection, unless seen during the vesiculai stage, these eiosions aie 
supeificial, have little dischaige and aie not painful Lymphangitis 
and adenitis are lacking, microscopic examination is negative 

While the Wassermann reaction, the technique of which can be found 
in any modem text-book on clinical diagnosis, is absolutelj'^ valueless 
as fai as an eaily diagnosis is concerned, occasionally an ulcerated 
papule 01 chancre ledux (see desciiption) may simulate chancioid 
infection Heie the application of the test should be a valuable aid in 
diagnosis, however, the fact should not be lost sight of that the con- 
sumption of large quantities of alcohol ]ust befoie the test is made may 
cause a negative leaction and the test may be worthless 

Intrademial Diagnostic Test — Pardo-Castello“ says that Nicolas, 
Lacassagne and Alcalay repoited on the general systemic reaction 
following an mtiadermal test They found it positive in 100 pei cent 
of then patients who had had chancioid at some tune Dmelcos is 
merely the proprietaiy name of the vaccine piepaied by NicoUe from 
the Ducrey bacillus, i e , the bacillus of chancroid When a positive 
reaction is obtamed aftei the mtiadermal injection of dmelcos, chan- 
cioid may be positively diagnosed 

Treatment —Prophylaxis —The wearing of a condom during the 
sexual act is the most reliable preventive thoiough cleansing with 
soap and bichloride (1 to 5000) may be employed, however, the latter 
will not always pi event infection 

It should be borne in mind that no treatment of any kind should be 
instituted until an accurate diagnosis is made, then treatment should 
be prompt and efficient 

As the exciting organism lies deep m the tissues, cauterization has 
been the favorite method of attack for years, and it is rather stiange 
that so many different caustics and methods of application should be 
recommended Taylor, as cited by Watson and Cunningham,-^ 
recommends the application of liquefied phenol, followed immediately 
by the application of mtiic acid Care should be taken to use con- 
siderable pressuie and to undermine the edges, without touching any 
of the healthy skin with the caustic This is a favorite method of 
the author 

By applying the phenol first, considerable local anesthesia is pio- 
duced, so that the subsequent burning with nitric acid is not so painful 
Under no consideration should phenol or silver nitrate be used alone, 
as only the superficial portion of the lesion is scarified, underneath 
which infection is sealed up and a resulting adenitis is rapidly mani- 
fested. 

Iodoform as a dustmg powder is supeiior to all others, its odor may 
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sanes, for among thum licnvi lifting and %\alkin^ prctIi>p<K»c to the 
infection, \mong the better clobs of patients, inguinal adenitis is 
rather mfrcriuent 

2. Ajn/inj Cmue —The exciting caui»c is the l)ucrc\-Lnna Iwcillus. 
The chancroidal fonn of infection iiixunaiiK causna an inguinal adenitis 
unlciS the pniuon infection is attendexi to proinptJ\ 

Symptom*.— The adenitis gciumllv occurs in the ‘second nr thml 
week of thechancroHlal infe'ction unless the ulcers ha\c been care/csilN 
cautcnicd in \Nliich case it occurs earlier If tlic ule-cf is on the nght 
snle the right inguinal glands bewnic in\oKc<i if on the left skIc the 
left side IS in\()l\ oil however when the ule-cr is on the frenulum or on 
both bides citlicr or both sides iiiav lie mvoUexl 

Pam IS the first bvmiitoni that ottracts the jmtieiit s attention qikI 
this IS mcrcnsexl with walking or the slightest exertion 
On paljwtion the indivulual inguinal glamls that run parallel to Pou- 
parts hgnniuit arc casilv xientifiexl The glands arc hard and verv 
tender wliHc the skin over the moss is shghtlv congcstctl and freel> 
movable, this |Knod either the glands mav uiiilcrgo rtt>olution and 
recede or the conditioii mav Itccnine progrcaMvclv vrorsc Consider- 
able penadcnitis occurs the glamls liccomc mattcil together in urrgu 
lar tender masses and nilhercnt to the bkin and tJic bulijaccnt tissue 
the former becomes lioggv dubkv r<xi ami olcmatous, and softening 
occurs rapidlv in some cates with siwntancous rupture Frequently 
the exact counterjiart of the cluincroid is dcpictcil m on inguinal 
adenitis. The liasc of the suppurating glamls is dirtv gray and there 
13 extropion of the walls with undcmunc*! cxlges (virulent bubo) 

On crosb-ftcction such a gland bhows nuiutrous miharv abscesses. 
Some of course undergo resolution but inonv break ilown become 
confluent and leave the whole gland as on ob-^ess cavntv, with the 
gland capsule alone os the Imiiting membrane. Occasionally the 
extension of a phagedena into the ingumo) adenitis is seen forming a 
bcrpigmous ulceration 

Treitment— Pro2>Ai//nWic — Tile pronipt and earlv surgical treat 
inent of all chancroidal ulcers (see Trcatmint under Chancroid) 
should be resortixl to Never cautente the choncroMla with silver 
nitrate or phenol alone os these tcml to seal over the top of the ulcer 
and cause absorption from the under strata which mvanoblv produces 
an adenitis m twentv four hours. 

Pa/ho/ifp — The sore having been previouslv cleansal and cauter 
ixed the parts arc shavxxi and scrubbed hot bichlondc (I to 6 000) 
or bone acid dressings are appheil the patient is bandaged firmlv with 
a spica bandage and put to l>cd 

^Jlus hot dressing is changed cverv two or three hours. This pro- 
cedure with rest m bed will cause resolution m the glands that 
^ i»t too far mvolvcd and will hasten softenmg m those that are 
Continuous wet alcohol dressings m the same manner 
that the wet bichlonde dressings are appbed mav help to cause resolu 
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serious as the delay in the diagnosis of the ulcer that is causing tlie 
condition Often it is possible to retract the skin enough to obtain 
material foi diagnosis However, when this cannot be accomplished, 
piompt incision and exposure of the ulcer is recommended It is true 
that the line of incision may become infected if chancioid is present, 
but the patient, on the other hand, may be saved from the period of 
secondaiy sj^ihilitic invasion, and this is worth while 

It IS possible m some cases to cause a resolution of the condition 
by immersing the glans in hot water and irrigating with Indrogen 
pel oxide 

Ten per cent iodoform m glyceiin is recommended as efficient How- 
evei, all palliative treatment should be discouraged until a positive 
diagnosis has been made 

2 Pa> aphimosis —Occasionally this condition is seen associated 
with genital ulceis Conti aiy to the condition of phimosis, there is 
no obscuring of the etiological factor, and after a diagnosis has been 
made, eithei incision of the constricting band or manual reduction can 
be resorted to 

3 Phagedena — Befoie the days of antiseptic suigery, phagedena was 
a very formidable complication of chancroid Its etiology was little 
undei stood We have come to know that the Ducrej^-Unna bacillus is 
always present, associated, as a rule, with the stieptococcus, although 
almost any pyogenic organism may be found at times Numerous 
text-books still confuse phagedena with gangrenous conditions that 
occur around the glans penis It must be distinctly understood that 
this form of gangrene has a distinct and separate bacteriology (see 
Erosive and Gangrenous Balanitis), and should no longer be mistaken 
for phagedena 

T reatme7it — As this condition is almost always associated with 
debility and malnutrition, tonics and supportive treatment should be 
instituted Locally, the ulcers must be cauterized, so that nothing 
but healthy tissue remains At times it may be necessary to use the 
actual cautery A continuous hot-water bath, either by means of the 
sitz-bath or immersion of the organ m a vessel of hot water, greatly 
facilitates resolution and repair 

Sequelae —(1) Lymphangitis, (2) lymphadenitis 

Lymphangitis always accompanies chancroid infection m a greater 
or less degree, and in the milder form needs no treatment However, 
m debilitated persons sometimes this is very severe and distressing 
Continued hot soaking oi hot, moist applications should be emploj'^ed, 
and if softening and fluctuation become manifest, mcision should be 
promptly made 

INGUINAL ADENITIS OR INGUINAL BUBO 

This is a frequent and severe complication following chancroidal 
infection 

Etiology —1 Predupostng Cause —The condition occurs frequently 
among the poor, laboring classes of patients who attend the free dispen- 
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admitted dunnt; time. The prcdispositioa of the ncjrro to the 
infection has been demonstrated throughout tlic Lmitcd States. 
Lewis^ tdso states that tba disease w ^en eonimon among the color«l 
race. lie has seen no cose m a female of tlic white race. IIoac\cr, 
among moles of the white race it is not ‘•o rare as has betn thouglit 
Dunng hi3 practice the author has seen 1 case in a white male. 

The organism ongma]I\ dcscrilicd 1)\ Donovan® is found in smears 
made from the granular tissue exudate and is considcrctl jmtliog 
noraonic. 

The present method of treatment most in \ognc was dcscrn>cil In 
■Vragao and \ianna in 1912 lliev pointed out the almoat specific 
action of antimonv and i>utassium tartrate (tartar emetic) when 
givan in intravenous solution Since that time lIolTinan® Ucctl 
and \\olf® Corupbell ® Cummings** Cuthlicrt® and othcra m addi- 
tion to those olr^lv ated have made valimlilc eontrilmtions on the 
success of this form of thcrapv 

Etiolofy — AMth few c-xccptions the disease is found almost solely 
m negroes. Both moles and females ore alTectcd the former some- 
what more commonlv 

The exact mode of infection has not been determined but the location 
suggests a direct contact with an infcctol person It is more com 
mon in southern and tropical eoimlrics, notabJv South )inenca am] 
Australia but is also cndcimc m the United States. It bos lierc been 
reported m coastal regions lioth North and South. Jlandall believes 
that It has been prevalent in Philadelphia for more than the past 
tweotj five jears. 

The specific organism onguudlv dcscnlxnl b\ l)ono\an» in 100.) 
15 considered pathognomonic of the iliicasc although it is not always 
demonstrable. The organism is a Gram negative non motile non 
sporulent encapsulated hacillua. 

Smears can be made from the granular tissue after rcmovniig the 
surface exudate with sterile gnuic. V cotton swob or vvux* loop ma\ 
be used. A tlun sprcuil on the slnlc is essential The AA right or 
Giemsa method of staining is used 

The organisms appear as smoU rounded pinhish Iiodjcs with a 
dark blue coccokI bod> in the center The pmkish outline is due 
to the presence of a vnde capsule and this must be decolonial to 
obtain the true outJmc of the bodv proper These organisms arc 
found m the cv-toplasm of large mononuclear cells. At times thev 
are said to appear m nests without capsules and presenting a bii>olar 
eUin. Non-encapsulatcd forms occur in the polvmorphonuclcar cells, 
Sccondar> organisms arc few in number compared with the usual 
smears from other ulcerativ e conditioiis al)out the gemtabo. 

The organisms do not hquef\ gelatm or coagulate serum Freshly 
isolated cultures heroolyxo blood Alilk la coagulated and acidified 
Indol IS not produced. All the common sugars are fermented Dulcit 
and nee starch are not These organisms grow luxunoush on ell 

u u 1—15 
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tion in some cases Hyperemia induced after the method of Bier by 
means of a bell glass is admirable to promote resolution and hasten 
softening During recent years the application of through-and- 
through heat by means of diatheimy has given the most satisfactory 
results either by causing resolution oi by hastening the softening of the 
glands The common practice of painting the parts with tincture of 
iodine has little or no value 

Surgical —This treatment should be withheld until the bubo has 
softened and there is fluctuation, then simple incision at right angles to 
Poupart's ligament offers the best method of drainage The wound 
IS -wiped dry and packed with iodoform gau/.e Fiequent swabbing 
with tincture of iodine and dressing with wet or dry gauze offer the 
best means of causing resolution 

Except foi the management of chancroid itself, no other condition 
has received so many diverse forms of treatment Complete extir- 
pation of the glands is a favorite method of radical cure, but unfortu- 
nately being septic m the beginning, these wounds do not heal kindly, 
and occasionally grave complications ause from wounding of deep- 
seated blood-vessels and lymphatics 

Frequently the chancroidal adenitis may be complicated with the 
indolent adenitis of lues, and here the application of prompt and 
energetic specific treatment, as a rule, causes rapid resolution 

Phagedena as a complication of adenitis calls for heioic treatment 
The patient is best anesthetized, and with the actual cautery all 
infectious and necrotic tissue is removed, subsequently the ulcers are 
treated with hot dressings and tincture of iodine irrigations 

4 GRANULOMA rNGUINALE 

Granuloma inguinale is a non-inflammatory disease aft’ectmg the 
skin of the groin, prepuce, perineum and \mlva It is characterized by 
the development of a small papule which, after rupture, persists m a 
slow proliferation of granular tissue without tendency to local healing 

Historical —The earliest and most complete study of this condition 
was made by Aragao and Vianna,^^ of Rio de Janeiro The disease has 
been present m the tropical countries for many years and yet has been 
described as a distinct entity only during the past decade More 
recently the piesence of this disease Avithm the United States has 
been noted by Symmers and Frost,^* Randall, Small and Belk,^“ and 
others 

Since Howard Fox’s report (1926) of 150 cases of granuloma mgum- 
ale m the United States, thei e has been an mcreasmg number of patients 
treated m the various clinics According to Hazen, Howard, Freeman 
and Scull,^° granuloma inguinale is of frequent occurrence among the 

negroes of AVashmgton, D C Nine patients were treated in the Freed- 

men’s Hospital Glinic, Washmgton, during the period of one year, 
these patients represented 1 per cent of the total number of new patients 
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Patliolofy —“Stained sections of pmniUomn ingniimlo show a super- 
ficial cellular area surmountcil on a base of dense, h\ aline, conncctii c 
tissue. The transition is rather sudden but no distinct line of demar 



Flo 1-13 — pTvp4nIkm fnen (kittow cultun \Sriiiiti ilala. X I'W 
Capaoln tltitwl, tnural Dorpboloo (li»adAlJ nquU umJ Delk.) 



Fra 140 — -ioua* brsth culturt 'Wrljtfit* •Uin X 800 Bipolar »Uinlnf and wlid 
■UlaliLc of orguikiiUL No capaok*. (Haodall Small aiul BrlkO 

cstion separates the two dements. The cellular area is composed 
of >ouiiK connectiNe tissue relati\d\ small m amount, many endo- 
thelial leulocj'tcs, and a smaller number of pohmorphonuclear 
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Fig 14 i Smear from lesion, Wright's stain X 800 Donovan’s organisms m 
and about mononuclear cells A rounded “nest’' of non-cncapsulatcd organisms appears 
in the disintegrating cytoplasm of one of the colls (Randall, Small and Belk ) 



Fig 144 — Smear from lesion, Wnght's stain X 1200 Intact mononuclear cell 
showmg cytoplasm studded with Donovan's organisms — capsules narrow or absent 
(Randall, Small and Belk ) 

the ordinary culture media and are favored by an acid reaction The 
colonies appear as grayish-white, translucent, glistening, dome- 
shaped elevations on round regular bases from 1 to 3 mm in diameter 
They are not unlike the surface growth characteristic of the Fned- 
lander bacillus 
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neutrophiles The proportion of the latter varies considerably, 
appearing most numerous m untreated cases They are probably 
an mdex of secondary mfection Many lymphocytes are also present 
and an occasional eosmophde Blood-vessel formation is present as 
m any active granulation tissue At the margm of the granulation, 
the squamous epithelium of the skm is seen partially destroyed and 
replaced Further out this merges mto normal skm, under which, 
however, the subcutaneous tissues are infiltrated for a little distance 
by round cells This would mdicate that the lesions extend somewhat 
farther than would appear on superficial mspection of the granulatmg 
area A feature worthy of note is the proliferation of squamous epithe- 
lium near the edges of the granuloma, where finger-hke projections 
extend for some distance mto the deeper tissues In some cases this 
suggested a squamous-cell carcmoma (Randall, Small and Belk ) 
Symptoms — Subjeetixe symptoms are few The irritation of the 
denuded surfaces from the pressure of clothmg is usually the only 
complamt of pam The granuloma is not painful to the touch and 
only severe irritation will cause pam 

Objective symptoms the lesion starts as a small papule, which 
after rupture and the exudation of slightly purulent fluid, refuses 
to heal and spreads slowly A resultant overgrowth of reddish-pink, 
exuberant granulation tissue occurs It is not at all like an ulcer, as 
the edges are redundant and overlap the apparently healthy skm 
margin There is a scanty exudation, mucoid m character, which 
is practically odorless (Plate VI ) 

On the larger flat skm surfaces, the older lesions show a tendency 
toward cicatrization m some areas but contmuing to spread m others 
The most frequent location is m the grom Spreadmg occurs 
upward as far as the anterior-superior spme and downward through 
the fold of the groin, often mvolvmg the permeum, prepuce, anal 
region and buttocks The glans and shaft of the penis may become 
extensively eroded 

In the female the labia majora are most acutely affected, although 
the grom is also mvolved Extension may occur mto the rectum and 
vagina and enormous swelling of the entire vulvo-permeal region fre- 
quently results. 

Noticeable secondary anemia is present m most cases There is 
an absence of leukocytosis, eosmophiha, or other cellular or plasma 
tests of the blood 

Diagnosis — The diagnosis is based upon the characteristic climcal 
picture and the bacteriological finding of the specific organism The 
therapeutic result from the use of antimony intravenously may also 
be regarded as an mdication of the accuracy of the diagnosis 

Chancroidal sores can be differentiated by their ulcerated, under- 
mined edges and the presence of their foul purulent discharge 

Tertiary sj'philis is the most diflBcult to nde out Condylomata 
acuminata and condylomata lata resemble the granuloma closely 
hen the latter occur about the anus 
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Tuberculosis cutis lias becu a moat frequent diagnosis for granuloiua 
uigumale. 

The possibilit\ of mixed infectious of granuloma and sjTihJw or 
chancroid must be borne m mind In those eases in which the asset 
n mnn test IS posi^ c, tt doubl© uifcction undoiibtc«lI\ exists, h rosi\ c 
and gangrenous balanitis must be excluded 

•Vn> sore occurring in the grom perineum or genital region \^hich 
15 resistant to ordmarj antiseptic or mtnixtnous arsphenaramc 
should be examined for the specific organism of granuloma ingumalc. 

Proinoiii and Treatment. '-Until the ad\cnt of ontimon\ therap> 
the treatment of these lesions was \crj disappouiting ^al\ cs cscha- 
nitics and antiseptics ha\o no \a\uc x-aceme llicmp> is useless, excision 
Icails to recurrence, arsenic is of no benefit roentgen raj Imiigs alwiit 
a blo^ but inconstant healing nbich is prone to recurrence 

Lndcr ontimonx therapy the prognosis is exlruucK gocxl This 
IS gi\cn m the form of tartar imetic Intraxenous ailministratiou 
IS essential The initial dose is gi\ cn as 0 04 gm and this is progres- 
isixclj aibonctxl to a maxinium dosage of 0.10 gm 

Injections max be gixen dailx or less frequently the symptoms of 
intolerance for die drug being the guide. Intolerance consists of 
rheumatoid poms m the joints associated with stillness. 

rhe drug is prepared by dissolxing the powder m stcnle normal 
saline solution and is best preserxed in sealcil stenie ampoules. 

The ivTical organism disappears from the surface and cannot he 
found m amears after die thti^ or fourdi mjection Healing promptlx 
follows. 

The amount of drug administretion necessary to clTcct a euro xanes 
opparendx with the extent of the Icsiom According to Vuinna, it 
IS adxisablo to contmue injections at weeUx mtcrxals for from three 
to four mondis after complete healing has occurred 

Greenwood** has analxted the treatment of 22 cases of granuloma 
mgumolc by thenno-electrw: coagulation (he uses the term ful^ration) 
the technique of which was os follows General anesthesia xras used m 
all but one case. The electrocoogulation was confined to the edges of 
the ulcer m each case and no attempt was made to treat the base. 
This limited treatment was not based on the piathology of the disease 
which appears to be somewhat confused but on a hope that the xttu- 
lence was confined to the edges and on a desire as for as possible to 
axoid shock. Shock did not occur m anx of the cases, but the success 
of this limited treatment made it unnecessary to attempt any exten 
The edges of the ulcer howex-er were dealt with drasticalJj 
the thick spark was apphed first to the external aspect, u e on the 
unbroken skm where it rises to meet the growing edge second to the 
junction of the skm and ulcer and finally to the edge of the ulcerated 
tissue inside of this. After that a careful surxey of the area treated 
was made to make certam that there was no interruption of the line of 
deuccatiom Any gap m the line howexer small was retreated This 
inspection seems to have been a xery important pomt, as it is easy to 
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NomencUtart — LMophograuuloma mgumalc is the term commonlv 
used to describe the disease in this countn Die condition howe\cr 
has been reported in the Utemturo under \-anou3 names Tlie disease 
described as ciimaiic bubo (Godding" IMKJ) although recogniicd b\ 
Trousseau” in 1SC5 and b\ KloU^'m ISOO as tirumous buboa nos no 
doubt an example of this chmcal cntit\ Since the publication of the 
article b\ Durand \icolaa ami l*a\Tc“ m 1913 m which thc\ groupal 
thar cases under the title of lymphogranuloma inguinaU tubaigiie and 
their flubswiucnt contributions tlio <ltseusc has been referred to as 
Durand 'S {colas and Facres dwasc n/baeufe ingmnal poradenitis 
(Destfifano and \ accorciza ” 1023) non-dubcKulotis grunulomaious 
lympiadenilu (llansmann " 1924) lymphopathia renerea (bulibcrger 
and W^isc,** 1032) fourth reuercal disease (Cole,** 193.1) and sixth 
Tcnereal disease (btannus 1933) 

The sinulanU of the name l\ mpliogranuloma inguinale to granuloma 
ingmnile aa! limphognmulomatosis cutis (Hodgkin a disease) is con- 
fusing but these rcjircscnt entirely distinct clnuml entities, 

HUtorlcaL— The first imjKirtant histoncal l\ ent associated with tins 
disease was the grouping of the eases as n recognised chmcal entit\ b\ 
Durand Xicolasand haN*rc (19H) Tlic\ classified the condition as an 
independent, infectious cntit\ occumng m moles and cbaractcnzcd 
b\ a definite chmcal picture The description and demonstration of a 
specific mtradcnual teat b) t rci** m 192.) (die h nil teat) sen ed to sepa 
rate these coses still furtlicr ami to establish more firmh the distinct- 
ness of the chmcal cntitv The demonstration b\ Hellerstruin and 
Waasen” (1930) that on ultniiincruscopic \mis found in the suppurating 
buboes could be transmitted to and passed in monkc\s b\ intra 
cerebrol moculation was another epochal eontnbution m the progress 
of our knowledge of this disease. Jtrsild" (1930) desenbed the disease 
occumng m females associated uith in\ol\cmcnt of the superficial 
and deep Ijmphatica aud called this combmation the gemto-onorectol 
ajTidrome of K*mphognmuloma iDguimdc. 

The increasing number of clinical reports of 1} mphogranuloma ingmu- 
ale m this cQuntr> m addition to tIio\-ast foreign literature ha\e&er.ed 
both to mcreasc our knowledge and to uiden the ^a^et> of chmcal 
pictures produced bj this disease m the male and female m all races 
Among the important contnbutions on tins condition m the Amencan 
literature ha^ e been those of Pardo-Castello-** IliUsman 4Vilshusen and 
Zimmerman-** De Wolf and Van Cle\o-** Cole Wise and Sulxberger 
4Yien and Perlstem*” Bloom “ and others. 

Etiolojy —The specific etiological agent of lymphogranuloma m 
guinale has not os yet been demonstrated A considerable amount 
of experimental work has been done by Lev aditi “ Findlav-*^ and others 
The evidence presented by the published reports mdicates that lympho- 
granuloma mgmnale is due to a filterable vims The disease has been 
•ucceasfully transmitted to apes by subdural myections and has the 
charactenstica of an encephahtis. Ilellerstrem and Wassen have shown 
that the virus rapidly loses its vTnilence in gly cenn but that the vmi 
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leave a small area untreated, and if this is done, recurrence at that 
point is probable In many cases isolated healed areas occurred in the 
base of the ulcer, and the edges of these were desiccated as a precau- 
tionary measure At the completion of the electrocoagulation a 
dressing of boric ointment was applied and left on for twenty-four 
hours 

The manner in which the ulcer heals is rather unusual By the 
seventh day the desiccated area has usually sepaiated, the process 
beginning about the third day, and a dull reddish margin is lelt No 
mgiowth of the skin occuis, but about the end of the second week a 
firm, tough, and rather leathery scar covers the ulcer 

Greenwood’s summary of his treatment of 22 patients between 
Mai eh, 1927 and June, 1929 reads as follows 

“Summary 1 The method of tieatment described m this paper is, 
I believe, a new one 2 The tieatment is easy to carry out, is not 
attended by shock, and, given general anesthesia at the time of opera- 
tion, causes practically no discomfort to the patient 3 The average 
time taken to heal the ulcer in this series of cases was seventy days, the 
greater part of the ulcer being healed in most cases in about four or five 
weeks This is a very much shorter peiiod than that taken by the 
antimony tartrate treatment in most cases There were no failures m 
the series 4 Judging from the appearance of the scar and from the 
one follow-up case seen, it seems probable that the cuie is lasting 5 
The fact that treatment of the edges of the ulcer only is sufficient goes 
to confirm the work of Castellam and Mendelson, {Journal of Tropical 
Medicine, 1929, 1, 6), that the Leishman-Donovan body, found only 
in smears from the ulcer, is not the causative organism, but a 
nosoparasite It also seems to indicate very strongly that the true 
causative organism should be looked foi in the active edges of the 
ulcer 6 All the patients in this senes were treated by me m Malaya, 
and any true estimate of the value of this tieatment must await the 
results of other workers in other countries, as it is possible that there 
may be variations not only m the extent but also m the type of the 
disease ” 


5 LYMPHOGRANULOMA INGUINALE 

Sixth Venereal Disease 
By max S WIEN, B S , M D 

Definition — Lymphogranuloma inguinale is a disease entity which 
occurs in both sexes and is characterized by inflammation of the inguinal 
glands secondary to a primary lesion on the genitals There may be 
involvement of the associated structures m the pelvis by direct or 
retrograde infection of the draining lymphatics leading to the forma- 
tion of the gemto-anorectal syndrome There may also be associated 
constitutional symptoms in the various stages of the disease 
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pnniarj Ic^idii oaura on the luoiis or the upjwr part of tlie NTiha 
(Hg 1-49) The nwlca become fustal because of tlie periadenitis in 




Ilu(^ bj the cbaenic "pc meriting elan becomes tense and adlictcnt 
M the underhing gland enlarges uid there nur, be unoltemenTof 
the contwuom «rbcuUneous tanaie. The glands fao m sire from Lt 
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lence may be preserved in the frozen state for at least twenty-one 
days Tainura'"’® repoits the successful cultivation of the virus in 
tissue-Tyrode medium, and the use of heated cultures for diagnostic 
(Frei) tests and mtradermal treatment 
Ssrmptoms —The disease hrst manifests itself by the appearance of 
a primary lesion (Fig 147), usually on the genitals of the male or female 
following sexual relations Extragemtal lesions have been described 
by Curth^® and by Bloom““ which occurred on the tongue and the tonsil 
accompanying cei vical buboes The disease has been contracted by a 
suigeon as the result of accidental inoculation of the finger and m 
children by simple contact 



Fio 147 — Pnmary lesion on the penis * 


After an incubation period varying from three days to three weeks, 
the primary lesion, which may be transitory and unnoticed, appears 
as a small, painless papule or herpetic process on the glans penis or in 
the coronal sulcus The primary lesion may give rise to a urethritis 
because of an mtra-urethi al localization In the female the primar}^ 
lesion IS usually on the vulva but may appear in the vagina or on the 
cervix There may also be a localization of the primary lesion in the 
perianal region 

After a second incubation period averaging between two and three 
weeks following the appearance of the primary lesion, the limits being 
between a few days and six or eight weeks (Stannus), the satelhte 
lymph glands which dram the site of the primary lesion became involved 
(Fig 148) A lymphangitis occasionally occurs and a thickemng of the 
dorsal lymphatics of the penis has been reported by Plellerstrom,®^ 
Bory,®' Nicolau and Banciu,®® and Goldstein and Byars ^ 

The inguinal lymphatics are the regional glands most commomy 
involved m the male with a penile lesion and m the female when the 

*AU the illustrations m this article are from the author’s collection of cases 
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Uaas aiui wUriBU ot the \ ul\ o mini n-giun anil the rectaU nIUnth the 
^siociatca pnxluctjoii of anal fiatulii aii.1 nxtal 

These comhtluia were sulftcqueutU ilesenW b\ Touniier* m lb 



Fio. Ul — EMbtoo^ae 



Flo. I&2 OsUcMLitc^iYctal Wkms la the patfent pmvoUnjt ls(uiA«j k%kjM (He. 1-19) 
«lx>«iQc ■"*' bouquet ud puckvmJ fibroiu Mirinc. 

“ 8\'philome aaorectal but toOa> weknon' that tbu majontj ot these 
cases arc associated \ritli a powti\e Fra test and that the siTKJroDJe i 3 
produced b\ liTuphogranuloma inguinale In addition there way bo 
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of a hazelnut to that of a fist and may be involved singly or in chains, 
usually bilaterally Central softening with suppuration takes place 
with the formation of a number of indolent, discharging fistulous tracts 
and the production of multiple skin abscesses There is a tendency 
to a cord-hke involvement of the regional glands with a parallelism of 
the fistulous openings (Fig 150) 

Constitutional symptoms may be associated with the above sequence 
of events, and the type and severity of the symptoms may be quite 
variable Fever, malaise, anorexia, loss of weight, local pain, rheuma- 
toid pains and an eruption of the erythema multiforme type with 
lesions which may simulate erythema nodosum have been observed 
In the male there may also occur as a result of the blocking of lymph 
spaces, caused by the inguinal adenitis and associated involvement 
of Ij^mphatic tissue, an elephantiasis of the penis and scrotum 



Fig 150 — Chrome suppurative ingumal adenitis m the male showing the parallelism 
of the lesions wth fibrous, puckered scarring 


The chmeal syndrome of Ij-mphogranuloma mgmnale in females 
was classified by Ravaut, Seneque and Cachera®^ into three types (1) 
anorectal elephantiasis, (2) rectal stenosis and stricture and (3) pelvi- 
metritis with secondary rectal stricture 

The first stage m this sequence is esthiomene (ulcus vulvie chromeum 
elephantiasticum) Frei and Koppel®® m 1928 called attention to the 
frequency of the occurrence of positive Frei tests m esthiomene In 
these cases the primary lesions of lymphogranuloma ingumale occur 
on the vulvse with secondary dramage to the superficial lymphatics, 
followed by stasis and finally by elephantiasis of the vulvie (Fig 151) 
In some cases there may be the additional clinical and anatomical 
mvolvement of the deep lymphatic glands, or the latter glands may be 
involved alone The combined mvolvement of the superficial and 
deep lymphatics has been described by Jersild and called the genito- 
rectal syndrome This condition, described by Huguier®^ in 1848, 
consisted of a chronic ulceration of the vulva associated with elephan- 
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Sulzberger awl Wise Cole and his co-uorkers, Fisclier Schoudt and 
La Bftumc,^ and Bloom and further substantiated In the recent 
report of nccropsv fimlmga in tliesc cases “ 

In some instoncca the rectal iiiphopatbia does not doviilop a Jicaling 
reaction of fibrosis but instead continues on to ulceration with a 
iireoking down of the glands, and discharges into tlio rectum, rcsultmg 
in an ulceratno proctitis In nuun cases there is also a perforation 
of the rccto-NTiginal septum with resultant fistulxc Tins is the scriuence 
seen in the adi'anccd stage of the gcnito-^rctnl sindronic os dcscnbci! 
bj Rocgholt.” The chnical 8\ niptoins ossociotctl with ulccratii o proc- 
titis nmi so undermine the patients health and mitntion that a pro- 
found cachena results, tcniunating m ilcath The sjinptonis seen at 
this stage are not unlike tlioski seen in tlie tcminml stage of cancer of tlic 
rectum ami must be dilTcrentiatctl therefrom 



I'm 15i —AAorvctal srodreuEM in Um nuJ* ■bovlni perUmiU •uppunti\o irduiu aiKi 

AUftl bO*l<IU»i. 

In males there ina\ be on aasoaalcd infection of the perirectal 
g^da ftith die dovelupmciit of die gcnito-ttnorectnl 8>ndromo (Fig 

Test and Anarcy —The Frei test, described bj Frei m 102o has 
served greatly in the identification of this group of pq-vh b> means of 
the spe^c mtradennal reaction The preparation of the antigen and 
the interpretation of die test require cara Ihis is withdrawn from a 
gland which has softened but which has not opened or been exposed to 
external contamination. The pus is witlidrawn b\ aspiration with u 
syringe and a large bore needle under stenlo conditions Blood-free 
pus should be obtamed The pus is then mixed inth from 0 to S parts 
of Btenie physiological salme solution and heated on a water bath at 
00 C for two hours and on the foDowjng day at 60 C for ouo hour 
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extension to the adjacent lymphatics in the skin of the buttocks and 
permeum, with the production of locahzed, soft, granulomatous masses, 
some of which may ulcerate (Fig 153) 

When the primary lesion occurs mtravagmally or on the cenux, 
the lymph diamage is to the pelvis and a perirectal lymphadenitis 
develops with infiltration of the perirectal tissue and rectum and exten- 
sion to the recto-vagmal septum, and occasionally to the adnexa 
With involvement of this tjqie there is a definite sequence of symptoms. 
Following the primary cervical or mtravaginal infection, there is 
involvement of the anorectal glands, which suppurate^[andj[finally 
result 111 an inflammatory stenosis of the rectum with clinical symptoms 
of rectal obstruction According to Barthels and Biberstein,®® this 



Fio 153 —Lymphogranuloma mgumale of the buttocks, showing ulcerative drammg 
sinuses, boggy swellings and puckered scarring 

obstruction usually occurs about 2 to 6 cm from the anal sphincter 
because of the anatomical position of the anorectal glands This 
primary stage of the genito-rectal syndrome has been described by 
Nicolas, Favre and their co-workers, Bensuade and Lambhng,'^^ 
Sulzberger,^ and others 

This condition may continue for a variable period, and, as a result 
of the slow but progressive fibrosis associated with the heahng process 
m the affected lymph glands, result m rectal stricture Many of these 
cases of rectal stricture have previously been classified on a syphilitic 
or bemgn new-growth basis, even m the absence of laboratory confirm- 
ation for these diagnoses The advent of the Frei test has clarified 
the diagnosis in many of these cases and defimtely established them 
as a phase m the gemto-rectal syndrome of lymphogranuloma ingmnale 
This opimon has been held by Nicolas, Favre and their co-workers, Frei, 
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that m Umphopranuloma inguinale ihc condition o/ anergj ina\ be 
seen when there is onl\ an elephantiasis \n)\Te ct am a rectal stricture 
occumng mam icors after a pnnian jiifcction in comcultDtal fionil 
s^'ph^Us onnthepremenstruaUtate. lIellerbtrom’*ad(l3thatincacbcxia 
there nia\ be an absence of aliens to the brei test. Hermans^* states 
that a ncgati\o hrei reaction m some of thc>c eases can l)c cxplametl 
b\ the existence of two tipw of oiitigen He foils that the patients 



Fk» IM. — Rcchim ukJ p«rirrcl>l tlanw mno^vd at AUtopay Sbowlnx cbioniQ 
tiltTfEtir* proditi* uul pcrlprodiiU. J ItcdovatljiAj Bstulm B pcrirtct*! abaoM 
C redtl uIctrmUoiL. 

With their rcspectue antigens con lie dmdeti into two groups without 
reference to their chmcal manifestations. The first group does not 
reart to laccine prepared from the second group but the second group 
reacts to both xuxines and repreaents the majontj of cases, 

Pathoiofy —Gross and microscopic studies of the prunan lesions 
and of the affected glands hft\e been mode b\ rnani wnters and 
recentlx renewed b\ Wien Peristem and Neman *• In the coses 
studied the affected bmph nodes were matted together and macrO' 
acopicolly small abscesses filled with a \eilow-green thick pus were 
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If the material is heated to 80 ° C a much less active antigen is obtained 
The material is then tested for sterility The antigen should give a 
negative reaction in controls A preservative may be added and the 
antigen kept m an ice-box when not in use It may be kept in a special 
rubber-stoppered bottle, such as is used for vaccines, or put m 0 5 
or 1 cc hard-glass ampoules 

To perform the Frei test the skin on the flexor surface of the forearm 
IS cleansed with alcohol and 0 1 cc of the antigen is injected mtra- 
dermally, a similar amount of normal saline solution may be injected 
into the other arm as a control The result is then read after forty- 
eight hours, any reactions which occur before that time being pseudo- 
reactions A positive reaction consists in the development of an inflam- 
matory, ^dome-shaped area, 0 5 cm or more in diameter which has a 
central infiltrated papule (Fig 155) The central infiltration is an 



Fig 165 — Results of positive Frei test A, forty-eight hour old papule, B, one week old 
papule, C, two week old lesion, D, three week old lesion 


essential part of the reaction In some cases the central area may 
undergo necrosis or pustule formation This allergic skin reaction 
develops quite early m the course of the disease and the sensitivity 
lasts for many years 

Nicolas, Favre and Lebeuf^® state that skin allergy m lympho- 
granuloma inguinale has great diagnostic significance, but is not 100 
per cent positive The reaction may be negative occasionally in fully 
developed cases mving to anergy Fred^ m 1932 stated that a negative 
skin reaction does not rule out 1} mphogranuloma inguinale, but that a 
positive reaction occurs onh vhen there is an intensive glandular 
reaction with involvement of the overlying skin He further states 
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chancroidal IcaioiL The ubitnec of iwU-ci-chc Rroiipinfi lack of imlu- 
ration Qb 5 cncc of the ‘^pirochitta poUidii on durk-ficld examination 
and the absence of the lumlliw of DucrcN n5>i>ctti\cl\ should scr\c to 
diffcmitwtc It from the comiitioru cnmucmtwl Tlie mtni urctliral 
Icaion uxsociatcil with uixthntis might In? confu>ctI \nth a gonorrlicul 
infection or an intra-nrethml chancre- 

The non-6Uppurati\c discrete :iiiia]l character of the adcnoimthi 
in 3 \*])hilw iu»ocmtc<l with a |HiMti\c dark field jxisitiic hlooil ti“at 
and the hmliiiga of spirochetes on cxaiuniation of tlic gland puncture 
fluid lii dark fiehl iliould hcr\e to rule out siphilw. 



iio. 1A7 —PbotooilcTOKrmpb of kMSioo of itH*) aboikijaR tnumtioD from columur 
to ttnllfird aqnuDcraa epllbrUuni (X 2:10.) lIccnitcTxylin and mmId 


In chancroid the adenitis is usuoUi unilateral the gland aliicc&s la 
usualK largo and single tlie bacillus of Ducrc\ mai he found on a 
smear of the dii>charge from the primary lesion the Ito-Reinsticrno 
and dmeicos reactions ore positiie and the lesions arc auto-intxailahle. 

Granuloma inguinale is pninonlj a disease of tlio skin in which one 
finds a beefv red moist proliferation of the inflamed tissue nitli the 
occasional oasoemPon of a somewhat 'emic^ous elervated Ixirdcr ITie 
disease spreads penpheraJIj with a tcndenc\ to healing m the center 
and the production of firm whitiafa soraePmes kdoidal scar tissue 
It maj spread b\ contact to the inside of the thighs or the ixaincum 
or up into both groins. The cxaminaPon of a smear from the ulcer 
or a specimen of tissue, the under surface of which is pressed out on a 
glass slide and stamed as for a blood smear with Wnght s or Ciemsa a 
stain may reveal the Donovan mclusion bodies which ore charactens- 
Pc of this condition 
u u 1—10 
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usually seen These nodes showed suppuration and never caseation, 
thus being differentiated from tuberculosis. The histological picture 
in the main revealed small discrete and ramified abscesses surrounded 
by zones of epithelioid cells, often in palisade arrangement In the 
abscesses there was a granular detritus The lymph node structure 
was almost entuelj'’ substituted for by a granulation tissue composed 
of plasma cells, lymphocjdes, epithelioid cells, fibroblasts with an 
occasionally multinucleated giant cell of the Langhans type, usually 
bordering the epithehoid cells The cellular infiltration was quite 
marked about the lymphatics and many of the newly formed blood- 
vessels showed some thickening of their walls 

Autopsies m this condition, m which antemortem diagnoses have 
been made, are extremely rare Hillsman, Wilshusen and Zimmerman 
and Wermch^^ report autopsy observations in the male Autopsies m 
the female have been recently reported by the author The gross 
changes in the rectum usually consist of numerous transverse ulcera- 
tions separated by swollen and injected mucosa (Fig 156) Some of the 
ulcers are deep and extend into the indurated perirectal tissue The 
histological examination showed the mucosa to be densely infiltrated 
by plasma cells and lymphocytes, between which were occasional 
histiocytes and polymorphonuclear leukocytes The submucosa was 
much thickened and_ fibrosed and contained many perivascular accu- 
mulations of plasma cells and lymphocytes The walls of the smaller 
aiteries were thickened, especially the mtima, while the small veins 
were wide and their walls were in^trated by plasma cells and lympho- 
cytes The muscularis was usually hypertrophic and about the larger 
blood-vessels there was an increased amount of connective tissue 
The capillaiies of the muscularis were prominent owing to a swelhng 
of their endothelial and adventitial cells and about them a few histio- 
cytes and plasma cells were frequently seen Occasionally, the normal 
epithelium had undergone a metaplasia to a squamous epithelium 
(Fig 157) This squamous epithelium lined and filled the glands 
Many of the epithelial cells were large and clear, with promment cell 
membranes Plasma cells were scant The infiltrations extended mto 
the deeper layeis of the wall and followed the blood-vessels In the 
islands between the ulcers, the mucosa was thin and cellular The 
normal epithelium was substituted for by squamous epithelium cells 
which lined and fiUed the glands Many of these epithelial cells were 
large and clear and the cell membrane was promment 

Diagnosis and Differential Diagnosis —The occurrence of a subacute 
inguinal adenitis without a history of a primary lesion or with a his- 
toiy of a lesion on the genitals usually located on the coronary sulcus, 
of short duration, followed by an adenitis that goes on to suppuration 
with periadenitis and fistula formation should make one suspicious 
of lymphogranuloma inguinale, and a Fiei test should be made to 
establish the diagnosis 

The initial lesion of lymphogi anuloma inguinale is small and painless 
and may suggest a hei-pes piogenitalis, an eiosive thancre or an eailv 
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od\ocatwl bj uituij, but m the coses under our oljsmation tJic rcQC 
tion to surpcol excision of the affected glands bos been a \anobIc and 
unfa\orable one. Our e.v])cnciicc \nth patients with the late sequeUu 
of luaiihogranulonm ingumale has liecn that tbc> are cxcewlingl) poor 
surgical nsks and will usually succumb to an\ major operate e procctl 
ure, Ilowcicr if tlio paticut is preiiousl} fortijScd wiUi a senes of 
intradcnnal antigenic trcatmeuls conscnatiic surgical innnogcuicnt 
as indicated can be safcli instituted 
Tile use of rocntgcn-ru\ lotally (filtered and unfiltcred) ultra 
^^olet light uml tlie injections of \ onous chemical and htologicd agents 
IS detailed m the nionograplis and m the literature with \anablc and 
m most instances inconclusiic therapeutic response. 

haic iibtxl hUice Januerj 19.32 a thcmpicntiL niensnrc which 
bos gi\ cn unifonnU good results m our hands and in the hands of Mime 
of our colleagues. 3*hc treatment of Ijiuphogranuloma mguinalc with 
the intradennal injection of 1 rci antigen** has nsulted m a dccidctl 
climcal iniproicmcnt of Imth a somatic and local nuturo in practicalK 
all our cni.es. Onc-ttiith cubic ceotuncter of the antigen is gi\en intru 
dcnnalK at intcnala of from three to fi%c dn^'l ai>d an infiltratinl 
jwpulc fonns at tlic site of each uijettion mthin fort\ -eight iiours. 
The intctiaiti of the hrci reaction docs not \un witli 8um’&si\c nijet*- 
tions. \ marked local reaction however sometuiics occurs at tlic 
site of treatment so that successixc injections ore made at rcniotc 
Sites, We base also obsen.cil a rvNcrsal of the hrci reacUon to ncgatiN- 
lU m 3 patients after each had received an average of 11 mjoctions 
of the antigen into the forearm given at mtcnols of three dajs. The 
results of the tests in these instances were ncgntivc irrespective of the 
tv-pe of antigen usal Smiultancouslv with the negative results ob- 
tained on the forearms, jK».vti\c results were obtained when the same 
hrei antigen was injected intmdinDallv into the buttocks or into the 
backs of the same patients After a rest penod of from two to three 
weeks positive Frei tests were obtaineil on the forearm We feel tliat 
the negative Fret tests in these instancea were dependent on a tciiipor 
orv local desensitiiation of the forearm 

In all the jiaticnts there was a decided clmical improvement minie- 
djate]> after the earliest injections new lesions ceased fonmng the 
amuses stopped discharging and healing and fibrosis were hastened 
In the patients with the anorectal syndrome there was allcvnation 
of the rectal sjinptonis with improvement m the general condition 
The advantages of mtradmnal mjections of Frei s antigen m the 
treatment of Ijmphogranuloma mgumale ore that leas antigen is 
rcfiuircd and the l^efiaal results are obtained in a shorter penod of 
time than with the subcutaneous method W^e have had no experience 
with the mtravenous method dcscnbed b\ Gav Pneto ® The intra 
dennal method does not require any specially prepared anbgen and 
there IS no constitutional reaction such os was noted the foregoing 
authors after the first mjections m thar patients. 

Treatment must be continued for mani months if a good result is 
to be obtained 
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Non-specific septic infections of the inguinal glands may follow 
septic lesions of the genitals, feet or legs and give rise to diagnostic 
confusion This condition is usually acute in onset, associated with 
fever, acutely tender and more painful than the adenitis m lympho- 
granuloma inguinale and septic organisms can be demonstrated The 
Frei test is negative unless there has been an antecedent infection with 
the virus of lymphogranuloma ingumale The possibility of double 
infections must always be borne in mind 
Tuberculosis of the mgumal glands may closely simulate the chronic 
indolent adenitis of lymphogranuloma inguinale, but a negative Frei 
test, the finding of acid-fast bacilli on smear of the gland pus or m the 
stamed histological section of the gland and positive guinea-pig mocu- 
lation should serve to establish the diagnosis of a tuberculous adenitis 
The finding of a latent or manifest focus of tuberculous infection will 
further serve to aid in this diagnosis 

Secondary carcinoma of the inguinal glands, actinomycosis, Hodg- 
kin’s disease, sarcoma and glandular fever may be differentiated by the 
history, histological examination of portions of the affected glands and 
cultural studies of the discharge, if present 
In a case of elephantiasis of the vulva, esthioinene, granulomatous 
nodules about the rectum associated with rectal stricture and benign 
strictures of the rectum, that are apparently of inflammatory origin, 
a Frei test should be made to determme whethei the manifestations 
constitute a part of the genito-anorectal syndrome of lymphogranuloma 
ingumale 

Prognosis —The prognosis in l 3 miphogranuloma ingumale should be 
somewhat guarded. The glandular involvement with the formation 
of chronic discharging smuses may follow a protracted course and be 
resistant to therapy The occurrence of sequelie giving use to the 
genito-anorectal syndrome, especially m the female, may only result 
in a troublesome rectal stricture, but m some cases a recto-vaginal 
fistula, ulcerative proctitis and eventual cachexia may result, leading 
to the death of the patient 

Treatment — The treatment of this condition has been a varied one 
in the hands of the respective writers and the therapeutic response of 
the condition has been a quite varied and not altogether hopeful one 
The number of drugs mentioned is legion, but the best results with a 
chemotherapeutic agent have been obtamed with antimony This 
may be used as antimony and potassium tartrate, a 1 per cent solution 
bemg mjected intravenously twice weekly m progressively mcreasmg 
doses, starting with 3 cc and increasing 1 cc at a dose up to 10 cc for 
a total of fifteen or more injections Fuadin, one of the newer anti- 
mony'' preparations, may also be used and is given mtiamuscularly 
every two or three days starting with a dose of 2 cc and gradually 
increasing to a dose of 5 cc until about 50 cc have been given Several 
such courses may be given The kidneys must be carefully watched 
during the treatment "with the antimony preparations 

Surgical excision has been practiced for a long time and is still 
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Trtttment— PropA^/ac/JC — AMien phimosis is present circumcision 
should be performed Frequent washing of the parts should be 
attended to \s this condition is self-Jiimtal in the doubtful inscs 
when there is an\ question of a diagnosis all treatment sliould be 
uithheld If the diagnosis is poaiti\e however simple ointments or 
dusting powders arc satisfactory 
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GENITAL ULCERS 


B, NON-VENEREAL GENITAL ULCERS. 

By B C CORBUS, M D , F A C S 

1 Ulcers accompanying diabetes found on the glans penis of the 
male and on the vulva of the female, usually shallow without inflamed 
edges 

2 Ulcers accompanying infectious diseases 

(а) In measles, usually in little girls 

(б) In diphtheria caused by the specific bacillus Rare in the 

male, but sometimes found on the penis In the female 
found chiefly on the inner side of the labia and on the 
clitoris In appearance like venereal ulcers, but dis- 
tinguished by the bacterial findings 
(c) In typhus fever, also more frequent in the female 
{d) Tuberculous ulcers, rare in the male, more frequent m the 
female, usually secondary to tuberculosis in neighboring 
organs, but may be due to direct infection The ulcers 
are shallow, Avith their edges but little inflamed, showing 
numerous dentations The base of the ulcer is usually 
clear and granulating, containing small grayish nodules 

3 Ulcers which are due to localization of skin diseases on the genitals 

Herpes Progenitalis.— These ulcers are round or oval, with thin edges 

often showing the characteristic grouping of herpes, but not invariably 
Found in the male on the prepuce, glans, or sulcus, in the female mostly 
on the labia 

Etiology —Predisposing Causes —This ulcer is said to be more common 
in those who have venereal diseases Phimosis with retained secretions 
and coitus are exciting factors Males and females are equally affected 
Bergh®^ claims that it is more frequent in women at the time of men- 
struation 

Herpes progenitalis, like herpes found in other parts, is due to 
peripheral neuritis, and ma% depend on reflex irritation of neighboring 
ganglia due to local or internal secretions 

Symptoms —Herpes progenitalis begins as a single lesion or in groups, 
like the lesions seen on the face or lips Slight burning and itching 
are first noticed, and the slightly red area soon shows minute 
vesicular points, which rapidly increase in size to that of a pin-head or 
slightly larger Frequently these lesions become chafed, causing rup- 
ture of the vesicles, the area becomes confluent or presents several 
small excoriated areas which become irritated by secretions and slight 
infections of ordinary pathogenic organisms 

Diagnosis —In a person recenth exposed sexually, presenting a 
confluent patch of herpes that have become excoriated, the diagnosis 
should not be attempted without a careful examination for spirochetes 
In the early cases, howe\er, the distinct vesicles, rapid onset, and 
absence of glandular swelling should be conclusive 
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I\FFCTIO\S Oh Tllh lUFlIIUV VND FROST VTh OTHER 
TUW TLUhUCLIXt^LS 
Ut 1 S I hU>U7h M D 
aONOKEHEA, 

Privalenc* of Gononlwi,— U be txix.’ctcii uith a iliaea*c so 

conunonK held in •'CcrccN os is fiimorrhwi act-uratc statistics regarding 
its pre\alencc arc practjfullv iui|>ossibIe to olitaiii There ha'c* 
iiowc\er been made a niimbtr of siir\c\s in dilftn-nt jiortions of tliu 
eountn ^ithm tlic lost fe^v \cars which tliough tht> admittcilh 
represent onl\ a imrt of tJic iiiftxtion incidcna arc L.'rtrcmeb dlu 
nnnating So striking arc the\ tlwt the\ should arrest the attention 
of all of those who in anv nu\ ore jiitercatnl ui mankind and its 
Viclfare Tlic\ put to slutmc public unwillingness to new conditions 
03 thc\ ore inerc!\ Inxiiusc the subjevt is an unpk*ajiflnt one 

\o disease can Me i\itli gunorriie-o so for as pulilie neglect is con 
e-cmed Ranking iierfuips, ue.\t to the common cold in frvquencN of 
occurrence it rvaclna mto the iiecs of Iwtb the guiltv and the innocent 
and leases on untold ban cat of sucuil wreckage in its wake. Its 
histon is as old olniotit as the hu>tun of mankind and down through 
the ages it has gathered its mcUuis b\ the tens of millions. \ih 1 ^et, 
we stand os a people ojmotit ignorant of it all ignorant, not because 
there are not thow \^ho would tedl the truth but liccause a sense of 
false mode3t^ or {iscudomccnois has made bocictv at large unwilling 
to listen and become interested m the subject. 

Because ^xphilis can be but seldom is, contracted from the com- 
mon drikmg cup it has been po:,3ibIc to bring that disease into pubhc 
consaouaness. And due to this wc ba\e traecUcfl for m our fight 
against iL But no wa> has been found to dress its Iowl> companion 
disease gonorrhea i\ith garments of buBicient attractiveness to fit it 
0 * a subject for the table-talk of polite 8ociet> It was given an 
unfortunate et> mological start, for just as soon as that endmg rrhea 
appears m a word the word is siiokcn m hushed tones Thus, there 
IS much ment m abandoning the term gonorrhea for perhaps, that 
of gonococcus disease for it does not register that feelmg of distaste 
or repulsion that the former so commonh evokes Surely if advance 
13 to bo made m the reduction of the number of individuals contracting 
this disease there must be a greater sense of public awareness to its 
existence, Bej ond a doubt the greatest need of the daj m this regard 
13 pubhc education and moat of this education must come from the 
medical profession ^Mthout an enlightened pubhc there is httle hope 
of any great strides toward gonorrhea prev ention 
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248 INFECTIONS OF THE URETHRA AND PROSTATE 

Since there has never been a time when there was so great a desire 
upon the part of the lay public to be instructed in things medical, 
this long neglected disease offers us one of our greatest public health 
challenges Our youngei generation is not gieatly afflicted with that 
sense of Victorianism that has been responsible for the lack of public 
dissemination of such knowledge, and it would seem that the day 
has ariived wherein youth can learn the real truth about the dangers 
of the road ahead. 

There are in many portions of our country groups of pubhc-minded 
citizens who, under the name of Social Hygiene Associations, are 
doing what they can to combat this menace Most of them are sub- 
sidiaries of the American Social Hygiene Association Not only do 
they welcome, but thej greatly need just that assistance which our 
piofession is so able to give It is to these groups that we owe most 



Fig 158 — The comparative incidence of Infectious Diseases Reported to The Nebraska 
State Board of Health (Umted States Public Health Service Placard ) 


of our present knowledge regardmg the prevalence, as well as the human 
and economic costs of gonococcus disease Among their other activities 
for human betterment they have devoted untold efforts m the fact- 
findmg field, and it is to the results of these that we must turn if we 
would gather even a fair estimation of the enormous importance of 
the question It is with their sanction that the following graphic 
charts are included (Figs 158, 159, 160, 161, 162 and 163) 

Reasons for Prevalence — Aside from the appalling public ignorance 
regardmg gonococcal infections there are many other reasons why 
gonorrhea is of such frequent occurrence The very nature of the 
infection is conductive to its spread, for, after a period of activity, it 
shows a steady trend toward latency, a latency wherein the patient 
often IS lulled into a false sense of recovery Usually the symptoms 
disappear long before the gonococcus It is to this fact, together with 
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If we arc to credit the data brought out bj tlicse Social Iljgiene 
Sun-Tja, another factor looms m the picture which bids fair to o\er 
shadow maii\ of the others which wc ha\e thought more important 
M causes of disease spreciL It has been shown that m most of our 
American commumtica at least two and a half times as mane infected 
patients app)> to druggists for treatment as appJi to rccogmred 
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control until it is known the disease is cured, as well as the dissemina- 
tion of the knowledge that others should not be exposed during the 
several days folio wmg a sexual exposuie 
While prostitution is stiU a large factor in the spread of gonorrhea 
it by no means holds the degree of importance that it once did In 
our seaport eities and even in some of the inland communities there 
IS still much prostitution It however is not so much the custom for 


WHAT YOUNG MEN ADVISED 


SUMMARY OF REFLES EY 2715 YOUNG MEN N 8 COMMUNTTES 
TO QUESTIONS ASKED THEM ON STREETS, IN POOLROOMS, 
AND OTHER PLACES OF CASUAL CONTACT. AS TO 
WHAT TO DO FDR SYPHILIS OR GONORRHEA 


fCACixr 

70 JCTTOtaoNca 








D40^jD«000 


«A 4 M« 7 T 0 N 



■ aCMSEDM^ROPER TR£ATKCNT(&r DRUGGISTS SELF kCDCATCN ETC) 
Ca ACMSED PROPER TREATKCNT PHtSiOAN OR OJNIC) 

□ NO ACMCE OFFERED 


D^TA FROM SLRVEYS THE AfvCRJCAN SOCIAL KlTGOJE ASSOOATCN 


Fig 161 


those of even moderate education to frequent houses of prostitution 
as it once was Today prostitution has such an abundance of free 
competition as to have made it rather a poorly paymg occupation 
AYhereas twenty years ago, perhaps, 80 per cent of gonococcal 
infections encountered m private practice were contracted from the 
paid prostitute, she now does not have to stand responsible for more 
than 5 per cent In dispensary practice the number of course is far 
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medical agencies Not only do tliey apply, but it is abundantly in 
evidence that most of them obtain tieatment of some sort from the 
druggist While this is eleaily illegal, it has from a public health 
angle a far greater danger, a danger that lates as one of our worst 
social menaces Not only do such patients fail to get a real diagnostic 
study, but they aic under no intelligent control dm mg their infectious 
period They aie left as the sole judges of piogiess and cure Is 
theie any wonder that there is so much gonorrhea ‘i* Tiiat the elim- 
ination of this unfortunate type of law-bi caking is within the bounds 
of possibility IS shown in h^g 104 wherein Washington, D C , where 
much attention is paid to the mattei, legisters only 4 per cent 



Fio 103 — Drug stores in relation to venereal diseases in Philadelphia Disposition 
made by 2 17 druggists of 2366 alleged venereal duicase patients who applied to them 
for advice, remedies or treatment during January, 1920 


Perhaps our hesitancy about starting campaigns that might appear 
to be a fight to gam the economic returns thus denied us, has not been 
too great a kindness to our fellow citizens No one who has practiced 
medicine very long can feel that the harm has been done alone to those 
suflering fiom gonorrhea Like conditions have been shown to exist 
m the campaign against the giving of active catharsis to patients 
presenting possible symptoms of appendicitis Back of many an 
appendicitis death is a bottle of citiate of magnesia prescribed by an 
earnest but misguided pharmacist The number of cases of secondary 
syphilis encountered in dispensary practice in patients whose penile 
sores were treated m the drug stoie is hardly a compliment to that 

trade „ 

On the same side of the ledger might be placed the activities or 
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charlatans an<l quacks, particubrU those 1^hQ enm on their acti\ ities 
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IS none and fnghtemnR such patients into oicntal fixations that entireb 
change their social attitude iVlmoet never do thev allow the jiatient 
to entertam a false sense of secuntv their dollars ho m the other 
direction As the manufacturers of our so-called sexual neurotics 
thej hold first place among all medical and pscudomedical agencies, 
Th* Eomedj —It docs not require an\ great amount of insight mto 
i world todaj to convmce one that unless action is 

taUrn the madcnce of gonowxxal infections is sure to mcreasc cnor 
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mously We have not known in this country a time wherein the 
sexual bais were more completely down. The idea that one’s sexual 
affairs are his own was never more widespread The emancipation of 
youth fiom parental control, the automobile, the moving picture 
with its urge for youth to mimic its favorite star, the constant parade 
of the ffimsiness of marriage vows, particularly among these highly 
idealized stais, contain little that is stabilizing And when and if 
youth looks to its elders for example it is not always so sure of finding 
either at home or abroad the things that elevate 

Unquestionably we live m a time of changing oider that bodes no 
good for tomoirow so far as the diseases that so often aie due to sexual 
contacts are concerned Definitely there is a widespread moral let- 
down The former fear of possible pregnancy has largely been banished 
by the rather common knowledge of contraceptive measures, and the 
lather pievalent idea, particularly m the female mind, that venereal 
diseases belong largely to the great unwashed minimizes a mental 
hazard that might do much to check present trends 

Religion largely has lost its hold on modern youth fiom the stand- 
point of making things attractive because they he in the paths of 
rectitude and personal purity The economic hurdles barring early 
marriage lend their urge toward independence of action No longer 
are oui girls reared under the protective influences that once held, 
but they enjoy a fieedom making for the most casual of personal con- 
tacts wherein untold dangers may lurk The lurid liteiature of the 
day has done much to belie the old adage that “virtue is its own 
reward ” 

It may thus be seen that the remedy lies in so many helds beyond 
the province of the physician though he, as one who sees the wieckage, 
should interest himself m all of its angles Particularly should he 
grasp every opportunity for public enlightenment regarding the 
prevalence and dangers of this immeasurable social menace Too 
long has this ffeld lam fallow 

Assuredly the protection of the public health is a medical duty, and 
much of a constructive nature would accrue from an intelligent cam- 
paign against the unscrupulous exploitation of the infected by the 
charlatan and that far greater menace, drug store treatment 

Regardmg the infection itself m those patients who do reach the 
physician, there can be no doubt that he stands at the cross-ioad 
Upon what he does toward disease treatment and patient control 
depends the future of the patient and his possible sex contacts If 
he IS negligent in these he often fails to break the link m a continuous 
chain of infection with all the human wreckage that is sure to ensue 

In our efforts at disease prevention the question of prophylaxis is 
of extreme importance No longer is chemical prophylaxis a thing 
to be frowned at, but a thing of the utmost importance to every indi- 
vidual who presumes to expose himself to the possibility of infection 
Whether or not the knowledge of such protective measures encourages 
youth toward sexual irregularities we safely may leave to those who 
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\icw tlicm with horror Thcsic ore not mwlicnl questions the pre- 
\ention of di^euic u of far more importODcc to us- One cannot Mew 
the results obtained b\ chcraicnl proph\Iax]s in the Lmted btates 
V^u^ as depictcil in Hg lOo without iKing conMneed of the \uluc of 
sucli measures- 



Pio lOvk-^Onphlc cbort hbovlas itM vrariT«l Ul»raao incklcDrv in Ui0 U 1^ Vimy 
ckctlno treuD the UiUicr flxutre U • mpciue to pfr%rnl{%'* mcaMues. 


The cncouragcinent of wholesome phjsical and mental pursuits for 
\outh while largelj a function of social on<l muniapol agenacs, is 
hkewisc a matter menting medical mterest and endorsement. TTie 
eocoumgement of social hygiene agencies m all comniumties will do 
much toward pubhc enlightenment and conseriuent disease pre\ ention 
and m such mo\e3 the medical profession can and shoiUd pla\ an 
important part. 


ANATOMY OF THE MAT.?. UEETHRA. 

In order to understand the course of gonorrhea m the male and 
appb appropriate treatment it is essential to ha\ e not onJj a thorough 
wowled^ of aDatom\ of the urethra, but recent observations ha^e 
shown Uiat on equallj accurate knowledge of its hiatologj is impera 
ti\e. For aside from immunological factors, the du-eose krgeh is 
mfluenced b^ the construction of the canal and its accessor} glands 
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mously We have not known in this eountry a time wherein the 
sexual bars were more completely down. The idea that one’s sexual 
affairs are his own was never more widespread The emancipation ot 
youth from parental control, the automobile, the moving picture 
with its urge for youth to mimic its favorite star, the constant parade 
of the flimsiness of marriage vows, particularly among these highly 
idealized stars, contain little that is stabilizing And when and if 
youth looks to its elders for example it is not always so sure of finding 
eithei at home or abroad the things that elevate 

Unquestionably we live m a time ot changing order that bodes no 
good for tomorrow so far as the diseases that so often are due to sexual 
contacts are concerned Definitely there is a widespread moral let- 
down The former fear of possible pregnancy has largely been banished 
by the rather common knowledge of contraceptive measures, and the 
rather prevalent idea, particularly m the female mind, that venereal 
diseases belong largely to the great unwashed minimizes a mental 
hazard that might do much to check present trends 

Religion largely has lost its hold on modern youth from the stand- 
point of making things attractive because they he m the paths of 
rectitude and personal purity The economic hurdles barring early 
marriage lend their urge toward independence ot action No longer 
are our girls reared under the protective influences that once held, 
but they enjoy a freedom making for the most casual of personal con- 
tacts wherein untold dangers may lurk The lurid literature ot the 
day has done much to belie the old adage that "virtue is its own 
reward ” 

It may thus be seen that the remedy lies m so many fields beyond 
the province of the physician though he, as one who sees the wreckage, 
should interest himself m all of its angles Particularly should he 
grasp every opportunity for public enlightenment legaiding the 
prevalence and dangers of this immeasurable social menace Too 
long has this field lam fallow 

Assuredly the protection of the public health is a medical duty, and 
much of a constructive nature would accrue from an intelligent cam- 
paign against the unscrupulous exploitation of the infected by the 
charlatan and that far greater menace, drug store treatment 

Regardmg the infection itself in those patients who do reach the 
physician, there can be no doubt that he stands at the cross-road 
Upon what he does toward disease treatment and patient control 
depends the future of the patient and his possible sex contacts If 
he is neghgent m these he often fails to break the link in a continuous 
chain of infection with all the human wreckage that is sure to ensue 

In our efforts at disease prevention the question of prophylaxis is 
of extreme importance No longer is chemical prophylaxis a thing 
to be frowned at, but a thing of the utmost importance to every indi- 
vidual who presumes to expose himself to the possibility of infection 
"Whether or not the knowledge of such protective measures encourages 
youth toward sexual irregularities we safely may leave to those who 
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tjes. Fluids iwurwl into it Ijctnccii unnatinns must rtinoin tlicru 
unt3 unnotion or must force tlieir wa\ b\ their Dccuniulating hulk 
through the weaker sphincter into the bladder ca^^t\ (Fig 1G5) 

The postenor urethra is cntireU surrounded b\ the prostate gland 
the ducts from which emptN mto its lateral sulci ami to each side of 
the mid line from the \ esical outlet to the urethral floor OccasionalU 
the antenor prostatic lobe contains some follicles cmpt^^ng mto the 
roof of the urethra Not onh is the canal surroundctl b^ the some- 
what resistant prostatic substance but its wall shows a rather well 
marked la\ cr of arcular muscle fibers- 
On the floor of the urethra is the \ cruniontanum a nmund-likc 8pong> 
structure contaimng some glandulor tissue through which tlic ejacula 
ton ducts course to their points of o|>cning These ojicnings arc 
situatcil near the distal cxtrcmit\ of the \ cruniontanum on each side 
of a median sht the sinus poculans or colliculus- This latter a jiocket 
\ar\ing from a few milhmcters to a centimeter or more in depth is 
the \estigml remains of the structure which in the femalu becomes 
the utcnis- 

Diatal to the \cruniontanum the urethral floor presents a mwlion 
ndge which \ane3 in prominence in difTeitnt indixuluals and ter- 
minates at the junction of the postenor and membranous uretliras. 

fhe postenor urethra which with the indindual m the upnght 
position pursues a \erticnl direction has been di\i(lctl for purposes 
of descnptne oncntation into a number of portions- fbat from the 
\-csical outlet to die floor is oallcil the dcch\e. It oners tiit antenor 
face of the median prostatic commissure The area on the urttliral 
floor proximal to the \erumontanum has been designated to the jiost 
montane fossa- The portions lateral to the \crumontanum arc known 
os the lateral sulci and distal to it aa the jircraontane region Tlie 
canal surface is completed b\ its lateral walls and the roof or antenor 
wall 

This portion of the canal is lined b\ transitional epithelial cells m 
dose contact with the muscle la\er», showing no submucous ln\er 
All of the mucous clianuel* cmptjmg mto it are Uned b\ columnar 
epithelial cells. 

From the standpoint of gonococcal infection it is obsnous that the 
postenor urethra is a ^en important stnicture which offers \cr> httle 
structural protection against the spread of mfection into the \anoua 
small channels emptjmg mto ita lumen Porticularh is this true of 
the mucous reaches of the prostate gland which practicalK alwa>-a 
become infected when goncococa reach the postenor urethra To a 
far leas degree is it so of the ejaculatoiw ducts wherem other factors 
mentioned later enter to hmit disease extension to the seminal vesiclca 
and bejond 

The posterior urethra has a nch mucosal blood supph Contrary 
to general impression its nerve ends are exceedmglj poor m pam sense 
the disccmifort of postenor urethral mfections being almost solely 
due to the tngomtis that so commonlv occompamea its acute infective 
u u 1—17 
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and the character of the mucous membranes covering their various 
areas 

Being a “purulent disease” there loom the important questions of 
barriers to the spread of infection, the possibilities for drainage and 
the varying degrees of susceptibility to infection and immunological 
response exhibited by the t3'pes of mucous membranes involved 

Anatomicall}'’ the urethral canal lends itself readily to division into 
three segments, viz —the posterior, membranous and the anterior 
portions 



Fig 166 — Vertical section of bladder, penis and urethra (Gray’s Anatomy ) 


The Postenor Urethra —This portion of the canal, approximately 
4 cm m length, starts at the vesical outlet and extends to the posterior 
layer of the triangular ligament At its proximal extremity it is, at 
rest, closed off from the bladder cavity by the somewhat weak vesical 
or internal sphincter And its distal extremity is closed by the com- 
pressor urethriE (cut-oft) muscle or external sphincter surrounding the 
membranous urethra, a sphincter much stronger than the vesical 
sphincter It thus may be seen that, except during urination and at 
the moment of sexual orgasm it presents no great drainage possibili- 
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between tlie two lajera of the tnangular Lgnment, out! about 1 "> cm 
in length, 13 of little importanco so far as infection is concerned Sur- 
rounded conipletch b^ the cut-off muscle it is of clucf importoncc 
as a bamtr to the passage of infection from tlio anterior urethra into 
the posterior structures. It has no glandular structures in its mucous 
membrane i^hich usually is co\cretl bv transitional cells at times 
squamous cells, llie mucous mcmbmiic being in close pro\iuut\ to 
Its raubculaturo is not susceptible to stneture fonnation tlioiigli 
stnctujx of the iminediatcl\ adjacent anterior urethra is not uncommon 
following rough]} treated gonorrhea 

Vs has belli stated the surroimding cut-off muscle bs its tome 
contrattiou makes a directional di\idmg lino of drainage except 
(luring urination Pus accumulating proximal to it tends to flow back 
toward the bladder while that m front of it Hows toward the external 
meatus. It is this cnt-olf timt makes of the antenor urethra a blind 
canal into which fluids at low pressure mav be mjcctcxl and in winch 
thc\ ma\ be held without escaping into the postenor portion of tlic 
canal 

The Anterior Urethra.— Tins portion of the canal a\cragung 16 cm 
m length extends from the anterior loxer of the tnangular ligonieiit 
to the external unimrN meatus. It is for pur]>osc3 of di'scnption 
usualls dixidcd mlo three portions which art from Iwhiiul forward 
the bulliar portion the ptailc |>ortion and the more distal centimeter 
the fossa naMcuUns, 1lic bulbar portion the mo&t fixwl jxjrtioii of 
the anttnor uretlira niiis from the antenor b\cr of the tnangular 
ligament to the {icnoscnital angle It often confustngh is six>kcn of 
as the di.’ep urethra a term that seems more appropriate for the 
postenor urethra Tins is tlic most dilated portion of th(. anterior 
urethra and l>eniK the onl' jiortion exhibiting circular uiusclc fibers 
as well os the accelerator uniiit muscles it has a function not cvmmon 
to the rest of the canal Ih \oluutnr> contraction its musculature 
expels the unne from the bulb ns well as gixmg propuLjise force to 
tlic semen m ejaculation liting on a somewliat lower level than the 
penoscrotal angle this function is of luucli \-aluc iti cmptvnug the 
canal and preventing the escape of mudi unne into tlic dothing after 
urination Failure of such voluntnrv contmeturo causes aftcr-dnb- 
bhng which far too often is assumed to bo due to urethral stneturo 
without further stud} Pccausc drainage from this portion of the 
canal is i>ceramgl} not so good os that of tlie jxmilc uretlira aud be} ond 
this faulU dramage was used to explain tlic common occurrencxj of 
stneture m the area It is obvious, however that tissue pressure 
alone assures adequate drainage from the bulb and that such stnetures 
usunllv arc duo to the fact tlmt the trauma of the passage of mstru 
menta durmg the course of gonorrhea is greater at this pomt The 
floor of the bulbar urethra is picrrof bj the oncmnirs of Cowner s 
Sfanda (Fig 108) 


In common wjtli the ixmUo iwrtion of the canal the bulb ig lined 
w.tli columnar cells aud prcsciits mauj cTjpta of iAforgagni and the 
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processes. In fact, lesions of the posterior urethral mucous membranes 
which do give rise to pain refer their pain into the anterior portion of 
the urethra 

Having no submucosa for the deposition of the round cell infiltra- 
tions, which m the anterior urethra eventuate into strictures, the 
posterior urethra forms no postgonorrheal coarctations 

Before passing to a consideration of the other parts of the urethra 
a few Avords should be said of the bladder The general bladder wall 
is not suseeptible to gonococcal infection unless its surface is ehanged 
by trauma or the fermentation of residual urine The same eannot 


Vertex 



Fig 167 — The intenor of the urinary bladder (Gray's Anatomy ) 


be said, however, of that portion of the base called the trigone This 
triangular area, bounded bj imaginary lines running from ureteral 
orifice to ureteral orifice and laterally by equally imaginary lines 
running from these orifices to the posterior vesical Iip is in histological 
structure the same as the posterior urethra * It shows hke suscepti- 
bihty to gonococcal infection, but its better drainage possibilities give 
it a more ready immunity response It is almost invariably involved 
m the presence of posterior urethral gonorrhea (Fig 167) 

The Membranous Urethra — This portion of the urethra, b'lng 


* The tngone and the urethra ha\e the same ombryohc origin — (Ed ) 
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rounded b\ a scnu-^rectile sheath the coq)Ud siwngiosuni and jta 
expanded portion the glans penu 

The glands of the anterior urctlim as ^\‘ell as the eolumnar cells 
lmu 3 g the canal, cam on a s^rctorA function v\hich is preath stimu- 
lated ui>on sexual excitement This outpouring of mucus uia\ also 
be stimulated b> prolonged clicniical treatment when it often is taken 
to be an endence of urethral infectton 
The ontenor urethra lias a neb blood suppl\ and a ncr\o inccbonisin 
that mterprets suj)erficial imtation as of a burning cliaractcr I iko 
the posterior un.t^ it shows a tendencx to refer its imui to the fosau 
nauculans, though it at times refers it to the iKiioscrotal angle 
Its mucous tnembronL is niorv scnsitixe to cliLinical imtntion then 
an\ other portion of the canal I faxing a loose siibuuicosul lexer it 
IS particularly prone ui>on mjurx to dextlop areas of round cell 
infiltration xnth later stnctim. fonuatiou 
The external unnan meatus usuollx is the narroxxest portion of the 
canal and as a rule mstrunicnts that xxiH pass it eaulx mux Ih, passcil 
through the entire canal in tho absciicx of stneture 
It IS not rare to find the minute optiiings of narrow iwiru urctliral 
amuses on the bps of the meatus conab that arc porticularlx prone 
to be penetrated by the gonococcus and whicli if imtrcatcil max Iiold 
infection for long penodi On tho under surface of tJie fclnns penis 
to each axle of the frcnuin there arc similar channeb the )>arafrcnol 
glands which when infected bx the gonococcus shoxx u great tcndeiicx 
to abscess formation If not projicrlx trcatcxl such an iiift*ctJon i3 
prolonged 

Cowper'i Qlaiida, — Thebc ore two compouiKl racemose glainb Ixing 
between the txxo layers of the tnongulur ligament oia to each sale of 
tile membranous urethra Tfieir ducts run doxxmwnrd forward mid 
inward through the anterior layer of the triangular ligament pierce 
the corpus spongiosum and cojptv on the floor of the bulbar ixirtion 
of the canoL 

The Proatate OlaiuL— Tlus gland xwnes considerably m sire and 
shape m different mdixidunls and ot different ages m the liame indi 
xiduaL It IS of the compound tubular tx-pc and the acini arc embedded 
in a thick stroma of connectixe and muscular tissue. Felt \nth tho 
finger in the rectum it presents as a rule too lateral masses dixided 
by a shallow mid lino furrow As bus been stated it entirely sur 
rounds the posterior urethra, into winch it discharges its secretion 
through man} small channels. 

The bulk of the prostate is composed of the so-called lateral and 
median lobes, the antenor end pewtenor lobes being rarelx of much 
or importance Tho acini and their emptying channeb are lined 
by columnar cella. There is practicallv no submucosal layer They 
are particularly prone to gonococcal infection by contmmty from the 
P^istenor urethra and as tlieir drainage possibihtiea are poor they 
generally hold infection for & conaidemblc time m the absence of proner 
treatment, * 
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glands of Littre, which pass deep into the loose submucosal tissues 
Belfield has shown that the glands of Littre in the bulbar portion run, 
from their openings, from behind forward, while those m the penile 
portion run from before backward, a fact that makes topical injection 
of the former practically impossible 



Urethral crest 

Ofcnings oj •prostatic utricle 
and ejaculatory ducts 
Prostatic pirt of urethra 

Memlranous ‘part of urethra 


Small lacuna 


Lacuna magna 


Ext. urethrcd ortfice 

Fig 168 — The male urethra laid open on its anterior (upper) surface (Gray’s Anatomy ) 


The penile portion of the urethra is smaller in caliber than either 
the posterior or bulbar portions The fossa navicularis, the distal 
centimeter of the canal is fusiform, lined by squamous cells and has 
on its superior aspect the lacuna magna, a crypt of varying size and 
depth 

The entire anterior urethra runs in a cleft between the erectile 
bodies of the penis, the corpora cavernosa, and is completely sur- 
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fortunate circumstance that tlie\ arc not often the stat of prolon^etl 
gonococcal infection 
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The gland has a rich arterial supply but its venous return is such 
that congestion is of common occurrence 
The ejaculatory ducts pierce the posterior substance of the gland as 
they pass fiom the seminal vesicles to the urethra (Fig 169) 



Fig 169 — Cross-section of the prostate gland, giving an excellent idea of the com- 
plexity of this structure It is really remarkable, considering the endless number of 
small mucous spaces in the gland and the mmuto tubes through which they empty their 
contents, that sufficient dramage could bo established by massage to cause recovery 
from infection The reasons for the length of time necessary for such cures are obvious 
At A we see the verumontanum with the arched space of the posterior urethra sur- 
mountmg it At B are the cross-cut ejaculatory ducts (Courtesy of Dr Henry H 
Morton and W B Saunders Company ) 

The Seminal Vesicles, —These irregulaily convoluted sacs he below 
the base of the bladder, to which they are attached, just above the 
lateral lobes of the prostate gland They he m a diagonal direction 
with their upper extremities m contact with the distal portions of the 
ureters and their distal extremities convergmg toward, but not to, 
the mid-lme Here they jom both the ejaculatory ducts and the ampul- 
ItE of the vasa deferentia They are hned by tall columnar cells resting 
on a dense muscular coat Their dramage possibilities are of an 
extremely poor order, for which reason, as will be noted later, it is a 
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It 15 to be remembered that practiaill> all cocci reproduce b^ ftsaion 
and that at ionie part of their reproducti\e ejelo manj of them ha\e 
and often hold tlic tN^iical morphok)g> of the gonococcus. This is 
particularly &o of the staph\ lococcus and tlie btreptocoecus aiul as 
these not ouJ\ are commonly present ui the mole urethra but often 
are found m the leuhoc\*te3, tbe\ cannot possibK be distmguishcd b\ 
the Use of a single stain It thus is to be deplored that the practice 
of trusting to a mcth\lcne blue stain alone has been so vndespread 
and stiU is ad\ ised b\ mau\ urologists. One docs not ha\ c to allow liis 
imagination to soar \er\ far to sense the possible sad conse^iucnces 
of such errors. 

It safdy lna^ be said that uhtn one encounters Gram-negati\c 
intracdlular diplococa of the site and nion>hology of the gonococcus 
in smears from cither the urogenital tract the rectum or the tyt he 
is dealing m ith the gonococcus If there an. GramMitguti\ c diplococei 
of stuaUi.r or larger siic than the gonococcus he docs wxli to be skep- 
tical ami to ^itlihuld diagnosis, hor there arc botli larger and smolltr 
coca encountered m all of these regions uhith uui\ or may not ha\e 
the shape of the gonococcus, CeneroUi these arc cntialy cxtractllular 
but occasKinalli tlici are not. 

One should bear ui muid that tlic question of size of tlic gonococcus 
so far as microscopic apinaranct; is contxnicd \ ancs intli tin, ts e-piecc 
used ami one uho docs not toke this into eoiisidtration ma\ be misled 
h mlcr a o \ ey c-piece the gonococcus is but a imnutc dot w bile under 
a lOA It IS rather a bucohlo coccus. Consequent)! unt s Msual esti- 
mation of the coinparati\e sues of cocci had best be done b\ the 
constant use of the some power eye-piccc, L\eu then mistakes arc 
easily possible for while gonococa are practicalK uniform m size 
the bactena with which they so eaailx raa\ be confused ofteu \an 
widely m different speameos or m the same speamcn Tins latter la 
particularly true of mtracellular coca and it often is this \nnntion in 
i*ize of the bactena in the same cell that gj\C8 ua our surest means of 
differentiation when these bactena happen to show Gram ncgati\e 
staming characteristics. Probably ne\er docs ouu bco intracellular 
Btaphy lococa or btreptococa wherein all of the coca arc C rani-negati\ e 
Tlicre probably alwa\8 ore Gram pofaiti\c elements m the same cell 
Also the Gram-negBti\e elements m these cells \ary botli m size and 
btaming inttosity bo true is this that one should not be misled into 
callmg them gonococci unless his Gram staining methods ore fault! 

If be finds Gram positi\e and Gram-negati! e coca m the same 
leukocyte he probabK is dealing with either the staph! lococcus or 
streptococcus and does well to go much further btiorc making a 
diagnosis. Also he does well not to be too sure about sparseh located 
extracellular Gram negati!^ diplococci. If it is gonorrhea uitracellulor 
gonococa usually can be found Extracellular gonococa most com- 
monly are found m dusters. Particularly should mtraccllular gono- 
coca be demanded m studies of the female for there errors m diag- 
are more co mm only made. 
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The point of junction of thu^ vesicle with the vas deferens and the 
ejaculatory duct is of such a natuie that fluids injected via either 
tubule fill the vesicle before they flow into the other channel (Figs 170 
and 171) 

THE GONOCOCCUS 

The gonococcus, the most commonly encountered of the Neisseriie, 
IS generally described as a biscuit or coflee-bean-shaped bacterium 
with Giam-negative staining characteristics which, m the pus from 
the disease, is most commonly found within the polymorphonuclear 
leukocyte Regarding some of its characteristics, as well as those 
bacteiia commonly found in the genital tract, there is much need for 
a bettei understanding (Fig 172) 



Fia 172 — Gonococci in urethral pus (Pelouze’s Gonorrhea in the Male and Female, 
courtesy of W B Saunders Company ) 


The great quarrel is not with the Gram-negative characteristics 
of the gonococcus, for it is always Gram-negative, but with the fact 
that some other bacteria which resemble it in moiphology also com- 
monly produce Gram-negative elements when isolated in smears cannot 
be told from the gonococcus Such being the case it is obvious that 
the diagnosis of gonorrhea is not always such a simple matter as we 
are prone to think, and that, without the most meticulous care, ratlier 
grave blunders are liable to occur 

Not only do some of these other bacteria produce Gram-negative 
elements, but they are rather commonly found within the leukocytes 
exlubiting the typical morphology of the gonococcus, fiom which they 
cannot possiblj be differentiated without a carefully done Gram stain 
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poaitne while otliiw hlcucli anti take the wiinteistam with \arjing 
degrees of mtcnsit\ fliCiC are not imxtuna of gonococci and other 
COCCI but ore either staplnliKocct or btrcptococci It id doubtful if 
the gonococcus e\cr u found m the Icukocvte ^v^th other baetena 
\t Ic-Odt tho writer lias no^er st\n such a bacterial luevturc. 

Culture of the gonococcus pro\*Kling an ennchwl moist mctlimn of 
n pll between 7^ ami 7^ is used is little if at all more diflieult than 
culture of other bactena nor is the gonococcus m culture the dchcate 
organism that we ha\c lxd.n taught to bclic%c It is not neccdsaiw 
that It be placrtl m the inculiator at once os it w ill sun i\ e at onlmarv 
n>om teiniwrature for fort\-eight hours or more It will suriiNe 
twentj*four hours on a lilock of ice or in a watcr-luith at 1 1 1® I for 
thirt\ minutes or longer Sulicultures will aurM\c a teiiijicruture of 
111“F 

Pure cultures fre*<iuentl% can Ik. gotten from the male between the 
sccoikI and fifth da\ of the dbpcluirgc. \ftcr tins tlie\ usualK are 
contammatwl with stophN lococti and it is b\ no means a simple 
matter to tell which is whicli lU prolongc“tl plating methods tlie\ 
ma\ be isolatcil from such coiltures. 

Because of the difRculU injoctctl bx contaminating bactena, cul- 
tural methods 03 proofs of cure Im\e not come into general use Tlicx 
are among the most ihfficult of hactc nulogical pnMAnlurcs ddficult 
and uncertain in fact that one should pax no great attcntuin to 
ncgatixc findmgs. lie is not xerx iikclx to liaxe ])ositixe findings in 
an> large percentage. 

Though this be true so far as proofs of cure arc conccmcii it roust 
not be gix'en uoixersal appbcation One docs not tn to proxe a 
iwtieut cured bj such means when he has octixe signs of gonorrhea 
he limits culture as a so-called proof of cure to the imticnt wlio is 
almost or quite sj-mptomlcss In tho presence of acUxe suiipunition 
it maj be difficult to obtain pure cultures but it is in no sense impos- 
ublc and circumstances max ansc that gixe untold xalue to cultural 
methods as a means of safer identification 

AMiat maj be pcrfectlx proper for the chiucal establishment of a 
diagnosis of gonorrhea as a basis for treatment, ina> prove discon 
certmg to the diaguosticaui m a court of law In the foregoing sentence 
one rather appropriately could underscore tlic worda ma> prox*e 
for the looseness with which a diagnosis of gonorrhea usually is accepted 
m court brings a smile to the bactenologiat who hn-s done much work 
upon gonococcal identification. But one should not rdy too strongly 
upon such legal creduhty for surely it cannot be umversal and one 
would fore badly if ho happened to meet the exception, lie would 
indeed be a poor bactenologist who could not moke a better showing 
for the negative side than the positive in almost any so far as 
courts are concerned. Some astute judges and lawyers are aware of 
this and tend to limit and discount native arguments but m most 
CBurtfl It would be a very simple matter to cast discredit upon most 
diagnoses of gonorrhea. 
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In such diagnostic work one should use a Gram stain or its modifi- 
cation that gives clear-cut pictures Some of the stains advised are 
not so readily prepared or so stable as are others and many of them 
lequue too long a staining period The one that has given me the 
best results requires the following solutions — 

1 Gentian violet 6 B — 1 per cent aqueous solution 

2 lodme, 2 gm dissolved in 10 cc of normal NaOH after which 
90 cc of distilled water are added 

3 Acetone 

4 Basic fuchsin, 0 1 per cent aqueous solution 

These solutions are stable providing the basic fuchsin is kept m a 
jena or pyrex glass bottle or one the inside of which has been paraffined 
The technique of their use is as follows — 

A thin smear of the suspected material is fixed to a slide by gentle 
heat 

The gentian violet is placed on it, allowed to remain for about 
five seconds and poured off 

The smear then is covered with the iodine solution which is poured 
off, reapplied and allowed to remain five seconds 

The slide then is washed with acetone until no more color comes 
away— generally but a few seconds 

It then IS washed with distilled water and the basic fuchsin is applied 
for five or ten seconds 

This IS washed ofl:' with water and, after drying in the flame or with 
a blotter, it is ready for study 

There is still some confusion regarding just what the Gram stain 
does It is based on the fact that if certain bacteria are stained with 
certain dyes and then subjected to the influence of iodine they fail 
to give up their dye when washed with either alcohol or acetone, 
whereas m others this treatment fads to make the dye alcohol- or 
acetone-fast The former are Gram-positive and the latter Gram- 
negative As the negative elements are bleached by this washing, it 
IS necessary to apply a counterstain in order that they may be seen 

This method divides bacteria broadly mto two groups, though there 
occur indifferently staining bacteria m which some elements hold the 
origmal dye and other elements do not It is easily shown that when 
some of the bacteria that generally are considered Gram-positive are 
groivn on enriched culture media they do not all develop their Gram- 
positive characteristics with equal speed Thus there are Gram-nega- 
tive elements among them Particularly is this true of both the 
staphylococcus and streptococcus Further, when Gram-positive cocci 
begm to autolyze they fail to remain alcohol- or acetone-fast and 
appear m smears stained a pale red Sometimes the urethral secre- 
tions are such good culture media for these bacteria they they pro- 
duce many Gram-negative elements which often cannot be differen- 
tiated from the gonococcus m smears when found as isolated diplococci 
Agam, it 13 not altogether uncommon to encounter cocci of many 
shapes and sizes m the same leukocyte, some of which are Gram- 
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Some jwiticDts ^\ilo diouhl be ]Kteiti\t iic\cr art nnd aoiuc ^ho loiip 
aincc lm\c been curetl remain iH>siti\c 
It u possible that scxcml pnsituc tests b\ a poo<l seroloffist is 
repcatcdJx making such testa is fnirl\ reliable cuilciiLt that the jmticnt 
has or recentU has Iwd an attock of goiiorrlica On the other hand 
& negati\e test prolmbK means alniut the same as some negntne 
^^asbcrmann tests nothing 

While the teat is seldom rcalK iiceessnn for the tlingiuwis of frank 
gonorrhea m either sex it has n ileAnitc \alut in oliseiirc eases of long 
duration Particulnrl\ has it a \nluc in the inwlico-li'gal aspects of 
this disease for with its data one mokes a far letter showing in a 
court of law VssurctlK properlv eamctl out tests gi\nng rejicatwl 
positi\e findings mean gonorrhea Taken with the luston and other 
I>osijhle findings it is legalle cuncliisi\ c Its possible ^ nnations detract 
from ita xoluc as a reliable proof of cure ccrtoniK uithin a few months 
of the disappeamnco of clinical s\m|)toms. 

Moda of Traaimliilon — A\Tnle the accidental transmission of gonor- 
rhea IS a possibilitN one is hanlK Iikclv to str such a ease m the male 
111 t >en loug life tune As the writer 1ms stateil elsewhere he has 
ncm encountered such a cose though ho has seen nmn\ indiNidnals 
who at first strcmioiuJv denied uxtramantal cx])osupc Such iikIi- 
MduaU almost in\anabl\ can Im made to tell the truth at a later 
M«it if the ph\bician is in a position to lioast of some mmginon sc.xnal 
derelictions of his own The\ imbtinlen thcmsiKcs oiiK when thc> 
feel that their listener is os bn<l os or worse tlmn thcnibcl\cs. Those 
who do not remove the nusterv usiiallv have been infected 1)\ their 
wives. Some few have been indulging ni that incrcasiugli common 
form of sexual indiscretion oral coitus. 

In female infants the disease eximmonlv is tmiisfcrrcd bv means of 
contammated linens or the unclean hands of the nurse. In adult 
females this probablv is almost never the ease the iliscase being pre- 
dommantlv the result of sexual contact wnth an infected mdividual 
Incobatloii Period, — The axerage period of incubation is from three 
tofixedaja Upon cxtremclj rare occasions the avmptomsmav oppear 
t>hghtlj before tlio end of seventy two hours. Hns probablj occurs 
onlv m mdivKluals who hav c consumed much alcohol or hav e had much 
sexual mtcrcoursc m the meantime. 

Incubation penods longer than five dnvs arc bv no means rare. 
In some of these the prolonged incubation period is more apparent 
than rcaL tor it is possible for gonorrhea to be so mild and devoid 
of 5>Tnptoma that tlie patient is not aware of its presence until he has 
stirred it mto greater activitj b> either alcohol or coitus In fact, 
most of the Bcemmglv long mcubation penods ore thus terminated 
Because of the poasibQitv of such latent infections there is \alue m 
withholding the answer m exposed males who present no s^miptoma 
until thej have remamed Bvmptom-froe and microscopicallv negative 
after the consumption of somoalcohol It is safe to saj that the appear 
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Such being the ease, he who cares for patients with gonorrhea will 
do well to consider them from their possible social angles, certainly so 
far as their problems may end m a court of law If such an eventuality 
seems even remotely possible the questions of both cultural and sero- 
logical data should be considered Two things make such cases 
important, the vindictiveness of the parties concerned, and their 
wealth The physician does well to fortify his diagnosis with data to 
appease a court of law whenever either or both of these are even 
remotely m the offing He should be able to add to the weight of his 
reputation as a diagnostician the legally satisfying story of both 
cultuie and serological study when he is asked that cold, hard ques- 
tion, “How do you know it was the gonococcus Lacking these, 
he IS at the meicy of any cross-examiner who pauses to spend a few 
moments with any text-book upon bacteriology What seems good 
"sauce” for the medical profession may be "meat” for the legal pro- 
fession 

In Older to obtain material for cultural purposes from patients who 
have no urethial discharge the anterior urethra should be thoroughly 
cleansed with an efficient germicide, 1 to 10,000 bichloride of mercury, 
1 to 2000 acriflavme or 1 to 100 carbolic solution some of which should 
be held m the urethra for some minutes and then allowed to diain out 
After a few minutes the glans penis should be washed with soap and 
water followed by alcohol, and the prostate gland and seminal vesicles 
should be stripped by the finger m the rectum If any secretion can 
be made to appear at the urethral meatus, it should be collected in a 
sterile test-tube or beaker If this is not obtained the patient should 
be instructed to pass some uiine into two large sterile test-tubes 
This urine should be sedimented m the centiifuge and the sediment 
plated out on culture medium 

The Complement-fixation Test.— For a number of reasons the com- 
plement-fixation test for gonorrhea has not been largely used in 
America Some workers, particularly McNeil, have been notable 
exceptions So seldom is the test done that m many laboratories it 
IS none too reliable when it is done If carefully earned out with a 
good antigen there is no doubt that the test is of much value in some 
obscure cases, particularly in the female where microscopic diagnosis 
IS not always so easily made as it generally is m the male It perhaps 
finds its greatest value in metastatie gonorrhea in those patients 
presenting no discernible local evidences of infection 

The test is practically never positive m anterior gonorrhea in the 
male nor m acute vulvo-vaginitis m the female It is seldom positive 
m any type of case during the first month of the disease Positives 
begin to appear after this interval in males with posterior urethral 
infection with its concomitant prostatitis and m the female Having 
become positive, it usually remains so until six or eight weeks, or 
longer, after cure has taken place While the use of vaccines may 
change a weakly positive to a strongly positive test, they seem not to 
make any change m the test if the reaction previously was negative 
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showinp c\er\ cMdcncc of inflanUDation conUunctI fo^ gonococci 
except in the neighborhood of the cn*pta and glands. 

Wth this description one con find no fault. It has to do with octual 
obscnTitions upon carlN gonorrheal urethritis. The fault is i\ith 
what has been added to it as the result of observations by others 
during tlie \Tinous stages of gonorrhea which observations ha^c been 
interpreted as the u^ual patliologj of the disease, tor inataucc we 
ha^o been led to l>cln,No that large numbers of surface cells arc shed 
in the first two dQ\8 of gonorrhea and far larger numbers after the 
greatest sc\cnt\ of the inflammation has subsided Eitlnr this is 
wrong or tlicsc <lesquauint«l cells arc disintcgratctl before the} enn 
reach the citcnml meatus, atul no one realb behc\cs this \ micro- 
scopic studN of the urethral discharges from genth treated patients 
shows hut a few epitlichal cells in nn\ stage of tlic disease Dunng 
the acti\c stage's these cells are preMiit but are so outnumbered bN 
IcukocN’tcs 03 to oppcor to bo \cr} scarce fhe appearance of large 
numbers of ejnthclvid cells m the duacharge is safe cwdence that the 
patient either has an old stneture or tlic particular chemical substance 
being user! is far too imtatmg for the gi\tn raucous membrane Under 
these latter conditions (lesfjuanuitioii is due to an effort on the pxort 
of the mucous membrane to protect itsdf from chemical trauma b\ 
building up of a protcctiic la\cr ^Vlleo a mucous membrane starts 
this process It alwa\s oscrdocs it and desquamation of excess cells is 
the answer 

Regarding the question of ctlciDO it is safe to bn} that to a slight 
degree it is alwa^8 present m the earl\ btages of infection Uauall} 
marked edema means chemical instrumental or ph\ Biological trauma 
It generall} is obsened in those patients who ha\o had much alcohol 
or ha^e mdulgcil freeU in sexual mtercournc dunng the incubation 
period or the first few da}s of the disease. Such being the ease we 
ba(t\} max discount marked «\cmn as a common mnnilcstatiou ol 
gonorrhea alone 

Turnmg to the question of marked round-cell uifiltratiou we also 
ma} discount it largel} os a pronunent jiart of the pathological picture 
m untraumatued gonorrhea One onl} necti cite the present rant} 
of urethral stneture as compared with the iiiadcncc a decade or two 
ago when most treatments for tho disease were of an energetic sort- 
tor marked round-cell infiltration leads to the formation of fibrous 
tisbue which m its contraction fonns on urethral coarctation In 
other words stricture is rarelx a result of gonorrhea it is a result of 
urethral trauma m the presence of gonorrhea. 

As we haxe become a softer kinder race we largel} ha\e deleted 
trauma from our treatments and os a result, marked round-cell 
infiltrations haxe become the ranty rather than the rule. Where the\ 
are found the questmn of trauma almost mxanablv presents itself 
m the histon 

^ 2!^ postgonorrheal stneture almost nexer occurs. When a 
l>oor Oncatal ac-quircs the mfectiou he h\ea it down he gets no local 
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aiice of gonorrhea within forty-eight hours of a given sexual exposure, 
IS not from that exposure It is either a flare-up of an older infection 
or the result of an exposure shortly antedating the one in question 

THE PATHOLOGY OF GONORRHEA. 

Bemg of the nature of both a surface and subsurface infection, so 
far as the urogenital mucous membrane is concerned, a consideration 
of the pathology of gonorrhea largely can be confined to the various 
changes brought about in these limited structures Much of what 
formerly was described as the microscopic pathology of the disease 
was not due solely to gonorrhea itself We have learned that the 
marked round-ceU infiltrations described were more often the eftects 
of traumatic treatment There consequently exists a need for a divi- 
sion between the true mucous membrane pathology that really is due 
to the infection and that due to the mfection plus trauma This differ- 
ence IS not alone confined to the later stages of gonorrhea but is added 
to the picture at all stages wherein the mucous membrane is subjected 
to direct instrumental or chemical trauma 

The added pathology from such procedures, together with that due 
to hj^gienic faults of the patient himself, gives a magnification of what 
the gonococcus does to these structures It has led to misinterpreta- 
tion of urethral discharges microscopically and a rather general con- 
fusion regarding the true tissue changes Particularly has this been 
true of the questions of epithelial exfohation, mucosal edema and 
deeper tissue infiltrations While most of these, to a hmited extent, 
are present m every mucous membrane infected by the gonococcus 
and to a severe extent m some few, their marked occurrence in most 
cases IS to be attributed to treatment or patient conduct 

Before going too deeply into these phases of the question, however, 
it might be well to quote Keyes’ summation of the findings of Finger, 
Ghom, and Schlagenhaufer upon artificially moculated gonorrhea m 
1894 as cited by Barringer m the first edition of this work 

“Thirty-eight hours after inoculation the gonococci had only just 
begun to effect an entrance between the epithelial cells The lacunte 
of Morgagni were crowded with cocci, diapedesis had begun and intra- 
cellular gonococci were found among the few leukocytes on the sur- 
face of the epithelium At the end of three days the inflammatory 
process was well under way The surface of the mucous membrane 
was covered ivith pus, its epithelium infiltrated bj'’ bacteria from one 
side and by leukocytes from the othei The inflammation showed 
four strikmg characteristics, viz (1) The pavement-epithelium of 
the fossa navicularis, although swollen with leukocytes, resisted the 
invasion of the gonococci almost absolutely, (2) the cylmdrical epi- 
thelium of the penile urethra was generally mvaded, (3) this mvasion 
was most marked about the crypts and glands, which were packed 
vith pus and gonococci, (4) the subepithelial connective tissue, though 
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when it attacks urogenital mucous membrnncs. Being u diicaso due 
to tissue penetration bv the infecting organism fen tiinga arc more 
important to an underatanding of it than are thos^e of the \ar>TPg 
beha\'iQr3 of certain portions of the urogenital tract towanl the gono- 
coccus. Though these controlling factors rest largcl\ m the of 
cells coNcnng a gi\cn surface the\ to a smaller degree are dependent 
upon the tv^ie of attachment that the mucous surfaci. has to its suli- 
jacent structures. \ddc«l to these arc tlio mflucnccs that rest in the 
I'arj'mg degrees of ph\3iological ncti\it> belonging to these mucous 
membnnii’s. 

\\'hile the^e things lend thcniieKes to lcngth> discussion time and 
space can be conacrscd b\ stating the more important of them m a 
brief ptrliaps dogmatic waj os follows 

1 Squamous surfaces are practically immuno to gonococcal infec- 
tion, though they may be imtatcd bi the surface action of the products 
of such infection m adjacent surfaces. 

2. Columnar surfaces tlmt show no cuticular layer, and those m 
the urogenital system do not arc casilv penetrated by the gonococcus 
and edubit a less ready immunity response than anv other tv^wi 
membrane 

3 Transitional surfaces sliow varying degrees of susccptibility 
wbich seem to re«t more in how the surface ls attached to the subjacent 
muscular structures than in tho cells themselves. 

Having stated our three most important rules it is perhaps well to 
discuss them bncfly before going on to others. lUganJing squamous 
surfaces it is obvious that wo may almost disrvgnrd them os true 
seats of disease and consider them soldy as tlio victims of the dis- 
charges from other membranes. This at once jilaccs m a position of 
secondary importance a limited area m the male urogenital tract, 
the fossa naviculans and the comparaUv'elv more vast squamous 
areas in the adult female tract. This does not apph so fulh to tho 
female before puberty (or her voguuv and mtroitus have not yet 
become Imed b\ squamous cells. They still exhibit the characteristics 
of transitional elements- 

Passing on to our most susceptible type of tissue that covered by 
columnar or cuboidal cells, wo find that the gonococcus has no diffl- 
cultv wliatever m penetratmg it and rcachmg its deeper layers ^^c 
find here our most activ e cellular physiology and on immunitv response 
seldom rapid and easilv put m abeyance by any'tbmg that stimulates 
this cellukr physiology viz the hypcrphvsiology of menstruation 
sexual excitement and alcohol if this latter influence is really due to 
mcreased physiology 

We further find that the immunity reactions of sudi surfaces m a 
great measure are dependent upon the poaaflnhties for drainage, which 
we shall further discussion under tho hcadmg of The Influences of 
Anatomical Structure on Gonococcal Infection. 

Columnar surfaces, bemg inherently tardy m umnumty response 
become for us our most important consideration m this regard for 
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treatment for it Consequently he gets no marked round-cell infil- 
trations He does have a polymorphonuclear leukocytic mucosal 
infiltration m which a far smaller number of round cells are found 

There is a diapedesis of polymorphonuclear leukocytes, some mono- 
nucleai ones and some round cells The leukocytes exude from the 
surface m varying numbers according to the degree of inflammatory 
reaction present and some of the mononuclear ones are mistaken for 
epithelial cells m the smears of pus The polymorphonuclear leuko- 
cytes show very little power of phagocytosis of gonococci m the 
deeper tissues, far more m the epithelial interspaces and usually a 
marked degree m the urethral lumen So marked is this latter as a 
rule that it is common to see all of the gonococci present within the 
leukocyte At times, for brief periods, even this phagocytic action 
IS limited and all of the gonococci are extracellular 

As the infection subsides the outpouring of purulent products 
decreases and gradually ceases, so that long before the gonococcus has 
disappeared from the tissues the visible evidence of its presence no 
longer is to be found unless caused to reappear by artificially applied 
influences 

Just how correct we are m our common descriptions of the repara- 
tive stages of gonorrhea is a question In them it is probable that 
we have been guilty of the same magnification of the phenomena at 
play as appears elsewhere We have been wont to describe the build- 
ing up of layer after layer of epithelial cells with a tendency of the 
more superficial layers to become squamous m character and even to 
go on to keratinization There is more reason to believe that this 
cellular transformation is an effort at protection against our treat- 
ments rather than a necessary tissue change engendered by gonorrhea 
alone 

It thus will be seen that there exists a real need for research in this 
regard before we are m a position to separate those changes due to 
gonococcal infection alone from those due to gonorrhea subjected to 
many other factors 

We, therefore, are m a position to say that the pathology of gonor- 
rhea itself differs little in different tissues The differences that do 
occur are largely those due to the differences m histological structure 
and anatomical conformation, and for this reason it is in no sense 
necessary to describe them m the different structures, particularly m 
view of the fact that the influences of these things upon the clinical 
course are discussed in other sections of the present article 

THE IJTFLUENCES OF HISTOLOGICAL STRUCTUEE ON 
GONORRHEAL INFECTIONS 

The importance of the influences of histological structure upon 
gonococcal infections has not been recognized generally Perhaps 
nowhere in the human body is it possible to lay down more fixed rules 
of infection incidence and behavior than is the case with this disease 
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\vu\ ni^hicl»tlie\ nrc attached to their subjacent tiisuca for suipu- 
larlj enough, transitional surfaces that arc clo&ch bound to the 8ul>- 
jneent tissues arc liigbh busceptiblt the jiostcnor uretlira and tngonc. 
Those undiriaul b\ tissue nch m clastic filn-rs tlic bladder ureters 
and kjdiiLi pchos, arc practically immune unless their surface cells 
are uijured by tramna or unnar\ femiintation 
In other words transitional surfaces co\ enng structures that undergo 
marked dilatation os part of their function shou an nilitant immunity 
to gonococcal infection in contradistinction to those co\cnng surfaces 
undergoing little or no htretcbing Uc nui\ ctmcliule our discussion 
of tins tyjM. of tissue by saying that, ulitn it does bectnne infc*ttc*d it 
shows such a ready immunity miionsc that it ma\ lie largely dbre- 
garded in our consideration of jirolongiil infections. 

Mcnctl in Its entirety y\e see a tract bned l)y inncous mcinbmncs 
that together aith other factors do much to control the sites and 
duration of goncK-occal infections. It is patent that a knoy\lwIgo of 
the histological m'cstiturc tJie influences of stiinulatol cellular 
physiology 0^ yvcll tts the matter of onatomicul structure are essential 
to a well rounded knoiylcdgv of gonococcal infections of the tract 
Wthout tins feyy discusca are more c'ciifusnig and iKrlmps none is 
more liable to the apphcation of much futile treatment that in itself 
incrcasca the gray ity of the disease to the ]>atiint os ysili as ciiimnoing 
It os a menace to humankind 

Tlie loflaencai of Anatomical Strocture —Holding a jxiaition m 
our understanding of gonorrhea that is almost if not tiinte us iiuimr 
tint as that part played b\ histological orTsingeinint, stands the 
question of anatomical cunforaiotioii Inlcss we can yisualixe and 
understand the factors it presents ue ngnm arc far from sensing tlio 
complete disease picture. 

Not only is this of importance from the stand|)oint of disease spread 
but It is j>erhaps of greater iinjKirtaiiec as u determining factor m 
curability for we here arc dealing y\itb a pus-forming disease m which 
the matter of dramage is paramount must know what are the 
effects of good drainage poor dramage nitenmttcnt dramage or no 
drainage uixm the course of the infection In such knowledge rests 
the kej to the understanding of any infection os y\ ell as a sensible 
mtcrpretation of the disease \aganc8 so often encountered 

Here agam the question lends itself rather well to the laying doy\n 
of some pretty rchablc neor-mJea. Fin>t let us enumerate those that 
haye tfl do uith disease spread 

1 There is much eyidcncc tliat gonorrhea is a surface and subsurface 
disease and unless it is earned from surface to surface by some form 
of treatment or trauma it progresses by continuity 

2 So fur as the uroguntol tract la c-ouceniwl there, is httlc in the 
chnical or pathological picture to suggest that lymphogenous or hem 
atogenoua transference play any jiart whatever (\\ e ore not spcakmg 
here of metastatic gonococcal lesions in other parts of the bo<ly ) 

3 The contraction of the cut-off muscle offers a definite but by no 
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it lb to these sui faces we must look for the causes of persisting infec- 
tion So true is this that we safely may disregard the others under 
such cucumstances, or consider their inflammation as being kept 
active by continued infection in some associated columnar-lined struc- 
ture Thus the battle becomes one of attack on columnar surfaces, 
m which attack both squamous and transitional surfaces may almost 
be left to take care of themselves 



Fig 173 — Diagram to show the usual locations of the various types of cells Iming 
the lower urmary tract (Pclouze, Gonorrhea in the Male and Female, courtesy of 
W B Saunders Company ) 


Turning to transitional-celled surfaces we find that we must make 
qualifications when we talk of their susceptibility to gonococcal infec- 
tion Of course no one knows what the real reasons are, but certain 
of these surfaces show a susceptibility equal to that of columnar sur- 
faces, while others are as resistant as are squamous surfaces Until 
research tells us why , we shall ha^ e to let the question rest with the 
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thc\ rupture or are incu>c<] tht\ arc prone to lco\o mternuttentl) 
dmming channcU.) 

It thus cun be fattii that there art m tlic questions of structure 
tbmpj tliat m the absence of v^Iiat uc iiught enU plu biological in^iult 
arc our gn'ntCbt controlling factors and tlwt thc\ must be understood 
if trcatnicut la to be of greatest \flliic ft is largely tlirougli lack of 
this knoviknlgc tliat gonorrhea has upjienml to be such a confu^ung 
disease 

Virulfinco ol Infecdoa.— It has Ikhi taught tluit gonococcal inflec- 
tions diaractcnicd l)\ tlic most Mitre simptonis arc due to infcctiou 
b> a particularlv nrulint stniin of gonococci In tJio isTitir s 
mind there u the coniictiou timt gonococci do not ditfcr gaiitU m 
MTulcnce. He finds little in tin chuical picture of the iliscaso to aug 
gest that 'auch is the com? and mucii to indicate tImt the iliifcrcnce rests 
m the mduidual uistend of the gonococcus. Vs lanes the culture 
mwUuni so lunes tliu hminanec of gonococcal growth and b> the 
same token the amount of endotonu hbcratctl hi the gonococcal 
duintcgmUon hurtlier os lancs the amount of liberutcd toxin so 
larj tlie local sjmptouis. Vo abuudaut studi of those uidinduaU 
prcajcntmg the smiptoms, such as profuse discharge marked nicatal 
edema, limphangitis and preputial cdtmu that we clnsaifi os due to 
bactcnal nrulcncc usuuUi ncgauics the thouglit of such a causation 
Almost iiimnably tlic^ signs of sciinti arc found in those mdinduab 
who either haic oonsuiucil alcohol indulged m some sort of s>tanial 
relief or injected strong chcuiicnls into the canal during the penod 
of incubation or during the first feu dais of the disease. 

The finding of both nuld and soicrc disease manifestations in differ^ 
ent indinduols acquiring the disease from tlic same sourco lend* httlc 
strength to the tlieory of dilTermg degrees of bactcnal inrulence 
h>or docs the obscrmtiou that blonds more commonly have seiero 
symptoms add mucli to tlic nnilcnce concept, 

I mm i mit y Aspects.— One cannot studi a microscopic slide of a gon- 
orrheal mucous membrane and nsuahie the pomts to whicli the gono- 
coccus penetrates into tlic tissue and be icry enthusiastic over the 
thought that patients really get u-ell because of tlie bactcnadal laluc 
of the medicaments that u-e apply to tlie tissues The entire picture 
shous that, as is the case m other tissue infections recoicry comes by 
iTituc of the patient s ability to generate changes in the infected tissue 
that make it an unpleasant place for the gonococcus to reside. Just 
what these changes are has not been detenamed but they aafeli may 
be placed m the category of those tliat we mclode under the title of 
immunity retponses 

A cars of oWr.ation of the cluneal manifestations of these immunity 
responses haix placed us m a position where we can place much reliance 
upon many of them Some we even may call rules, 

1 riiCTe IS no true immunity ogmnst gononhea m the cohummr 
uneu portions of the urogenital canal 
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means absolute barrier to the spread of infection to the posterior 
urethra 

4 There is nothmg to protect either the urethral follicles from 
infection m anterior urethral infection, or the prostatic follicles m 
posterior infection 

5 There is nothmg to protect the trigone m posterior infection, 
since the weak vesical outlet sphincter is no infective barrier 

6 Infection seldom passes lor long distances through narrow mucous 
channels by continuity of surface, though they be lined by the most 
susceptible type ot cells Hence the common protection of Cowper’s 
glands, the seminal vesicles and epididymes (See under Cowperitis, 
Seminal Vesiculitis and Epididymitis ) 

7 The bladder wall and upper urinary tract almost invariably 
escape infection, probably as the result of histological structure 

8 Gonococcal infections rarely pass for long distances over inhos- 
pitable mucous membranes by continuity of surface They usually 
are mechanically transported there 

Of equal mterest are the influences of anatomical structure upon 
the curabihty of gonorrhea, and, as these are almost solely the result 
of drainage factors, we might cite again some near-rules in this regard 

1 A surface that drams well overcomes infection well, providmg 
the patient is able to develop the usual immunity responses and avoids 
those thmgs known to retard cure 

2 Freely drammg surfaces hold their sensitiveness to gonococcal 
toxms for long periods of time and continue to discharge as long as 
these toxms escape from glandular infections 

3 A tubular gland that drams well recovers of its own accord 

4 A tubular gland that drains intermittently remains infected for 
long periods of time and usually causes an mcrease of urethral symp- 
toms m the male whenever it empties itself 

5 A tubular gland that does not dram at all brings about its own 
sterilization It becomes fibrotic and ceases to be a part of the gon- 
orrheal picture 

G This brmgs us to a rather safe rule to the eftect that any surface 
m constant contact with the same gonococcal pus for a few weeks 
brings about a lytic sterilization of its contents as well as of the gono- 
cocci m its immediate vails (Epididymes, urethral follicles, Fallopian 
tubes and usually the semmal ^ esicles when they become infected ) 

7 Occasionally closed tubular glands undergo abscess formation 
usually as the result of a mixed infection or trauma 

8 Racemose glands usually become abscessed when infected (Cow- 
per’s and Bartholm’s) 

9 Some tubular glands, notabl;^ the urethral folhcles, are predis- 
posed to good dramage 

10 Other tubular glands (para-urethral sinuses, Skene’s glands, 
the endocervical glands and the parafrenal glands) almost always 
exhibit mtermittent dramage and consequent chromcity of infection 
(The parafrenal glands usually undergo abscess formation, but when 



TIIF iyFLUE\CE^ OF imTOLOniCXr STRUCTURE 2n 

the\ rupture or arc incited thc\ arc prone to lca\o uitenmttentl} 
(Iruuung clianniLj,) 

It tliu* can be been tliat there art in the qucdtiona of structure 
things Umt ni tin* oWinx of t\hat no might call ph\ biological losult, 
arc our gn-dwt contmlhng factors and tliat thev must l>o understood 
if treatment u to l>t of grcatcbt \aluc It u brgcl\ through lack of 
this knonlctlgc tlmt gunorrheu has op|H.*arwI to Ik, such a confusing 
dibcase, 

yimlenco of Infcctloii.— It hitn iKtn taught tlmt gonococcal infec- 
tious charactenicil lij tlic tnoat severe avraptonia arc duo to infection 
bv a particularK nrulent strain of gonococci In the nntcr a 
muid there is the couMCtiun that gonococci do nut differ gTt*ath in 
v'lrulerxx He finds little in tlu cliiutal picture of tlic disease to sug 
gest that such is tlie ease and mudi to indicate tlmt the difference rests 
m tlic mdivndual instead of the gonococcus. Vs vanes tlie culture 
medium so vanes the lu^uruince of gonococcal growth and bj the 
ame token the amount of cmlotoxiu hlKiatal bv the gonococcal 
lUsintegratiou hurtlier os vuno the oinoiuit of hlxjatcil toxin so 
vai^ the local a\^nptools, Vn abundant stud> of those indiv iduab 
presentmg the svmptums, sucli os profuse disi^rge umrked meatal 
edema Ivmpbongitu and preputial edema tliat uc ilassifj os due to 
bactcnal vtruleDee usuallv negatives the tliought of such a causation 
Almost mv annbli >»*&*** of ^ found m those individuals 

who citlier have consumwl alcohol, indulged in some sort of sexual 
rehet or mjected struug clicmicals mto the coual dunng the penod 
of mcubation or dunng tlic first fevr davs of the disease 
The finding of both mild and severe disease manifestations in differ- 
ent mdividu^ acquinng the disease from the same source lends httle 
strength to the theorv of diffcnag degrees of bactcnal virulence, 
Nor does the observation that blonds more common!} have severe 
symptoms add mucli to the virulence concepL 
Immuni ty Aapecta.— One caiiuot studv a micnwcopic shde of a gon- 
orrheal mucous membrane and visualixo the pomts to wlucli the gono- 
coccus penetrates mto the tissue and be verv enthusiastic over tlie 
thought that imtienls rcallv get well because of tlie bactenodal value 
of the medicaments that we appl} to tlie tissues The entire picture 
shows that, as la the ease m other tissue infections rccov ery comes b} 
virtue of tlie patient s abilitj to generate changes in the infected tissue 
that make it an unpleasant place for the gonococcus to reside. Just 
what these changes ore has not been detcrimned but thej safclv ma> 
be placed m the category of those that wo mdude under the title of 
immurntj responses, 

V: ears of ol^ervauoa of the climcal mamfeatations of these immurntj 
responses hav e placed us in a position where we can place much reliance 
upon many of them Some we even maj call ni|p*. 

1 There is no true immunity against gonorrhea m the columnar 
Imcd portions of the urogeuital 
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2 There is developed a tian&ient immunity to the particular type 
of gonococci causing a given infection 

3 This immimity is not active against gonococci from another 
source, with which a patient may be infected though he already has 
gonorrhea 

4 The immunity against a given type apparently dies out in from 
three to eighteen months, so that the patient again may become 
infected by it 

5 After repeated reinfection by the same “strain” ol gonococci 
the patient may become a “carrier” showing no s}'mptoms of the 
disease himself but able to transfer it to another 

G A “carrier” ma^ transmit his gonococci to another than the one 
with whom he has consorted for years, and their actnnty may thus be 
changed so that they again become able to produce in him an active 
mfection 

7 The first sign that Nature gives that the mfection is being over- 
come IS a reduction in the symptoms, particularly in the amount of 
purulent discharge 

8 Under ideal circumstances these immunity responses are uni- 
formly progressive, as evidenced by a gradual improvement rather 
than an irregularity in course 

9 Progress can be interrupted by alcohol, sexual excitement, large 
doses of gonococcal I’accines, menstruation and, at times, excessive 
physical exertion 

10 Articles of diet, other than alcohol, have no influence 

11 Irregularity of progress that is not due to treatment or the 
things mentioned under “9” is the results of the emptying onto the 
free mucosa from some accessory structure of some pus rich m gono- 
toxin Such recrudescences usually subside within forty-eight hours 

12 In most males, who do not introduce the immumty-mhibiting 
factors above mentioned, spontaneous cure would take place 

13 In the menstruating female the disease colonizes in the cervical 
and other glands and remains for long periods of time unless these 
structures are destroyed Chronicity is the rule and spontaneous cure 
either rare or long delayed 

14 After the menopause the disease becomes self-limited, as m the 
male 

15 Before puberty in the female the immunity responses seem to 
be weak and prolonged mfection is the rule Toward puberty it 
usually clears up if it has persisted that long 

The Causes of the Symptoms of Gonorrhea. —The symptoms of 
gonorrhea are not due to the mere presence of live gonococci, but 
to the toxms liberated upon the death and disintegration of gonococci 
Hence they are severest durmg the most active stages of gonococcal 
proliferation and death, and dimmish as the numbers of gonococci 
decrease They are true mucosa toxin responses and can be produced 
exen by the injection of gonotoxm into the urethral canal An under- 
standing of these responses helps greatly in our interpretation of the 
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djnicol course of the, dibCUut ns well ns the tlinical chani,es rcbulting 
from the ^anou3 intiutnevs that eUangv. the regular eourM of a pi\cn 
ease. Here again ul v\ell »ua\ report to some m*ur ruk'S, 

1 If gonofoecal \nccinc is uijcctetl into nn\ un.tlini infettal or 
otherwise there will api>car within twthc hours a jirofuse purulent 
discharge which will (lisapin-nr in the absence of treatment within 
fort\-eight hours. 

2 The '^ame thing occurs during the emirse of gonorrliea whcnc\cr 
n;tQini“d gonoe-occal jius is emptied onto frex muct>snl snrfaex*s. \s a 
rule such a reaction subsides within f<»rt\-tight hours, 

3 Tile free mue-osu retains this ^ensltl^tne*ss to the imtients own 

gonocoexTil toxins for \cars and onK losers it as the result of ixpcatcel 
infections from the tame “stmm comer stage ) 

4 Tlie sensitixcne'ss to the toxins of othir strains is ncxer lost 

o Manx of the clniicul entities which we lm\e rc*gurdetl as reinfec- 

tions are m rcahlx toxm resimiises of existing mfextvons oexasioueil b\ 
plixsiologicol or traumatic insult or b\ the release of pus from atentiou 
IxxkeU, 

0 It 13 not often jiossiblc to bU|)ennfect a jwticnt with Ins owu 
“strain though lie rcpeatexllx max l>e reinfe'cteil witli it 

7 lie nlwaxs eun l)c su|>cnnfixtcxl hx o Intcrologous “stnun 

FOLLOWINQ THE COUKSE OF QOKORBHEA 

One who takes the time to understand tlioroughlx the significance 
of the o])i)conincc of the unne when (msbcal into txxo glasses will Imxc 
httle trouble in following inteUigentlx the cluneal course of gonorrhen 
lu the mole hor iii the male it snfclx max bo said that the amount 
of pus iKuircd out into tJio urethra anrl bladder is a reliable index of 
the actixitx of the infection It should l>e remembered howexer 
that the unne u a safe ukIcx oqIj to tlie pomt of latency of mfection 
and Uiat after this ixnnt has bexn reached mfection max contmue 
for a long time though the jmticnt passes a crx stal elexir unne m both 
glasses It is the liabit of the gonococcus to colomro m the smaller 
glandular structures where it max produce xerx little ])us for from 
enough to empt> constantlx into the urethra and it is raallj urethral 
washings that we arc looking at in the later stages of the disease 

Refemog to our aiiatomx we see that the anterior urethra 13 dixided 
from the posterior urethra b> the tome contraction of the cnt-otT 
muscle and it is obxious that anj pu3 m this portion of the tract xnll 
he washed out bj the first unne xoidcd and xnll all be in the first 
glass provided the piatient passes enough into that gloss entircl> to 
chouse that portion of the canal Furthermore proxndmg the patient 
had no other mfection that would cloud his bladder unne the second 
glass of urme will be clear 

^T>cn the postenor urethra becomes infected we find a far more 
compheated state of affairs. Here we baxe a short canal whose proximal 
citremitx is closed bx the xeaicol outlet sphincter Because of this 
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mechanism, if any quantity of pus finds its way into the posterior 
uretlira it will seep back into the bladder and contaminate its urme 
In the active stages of posterior urethritis this is just what takes 
place and, during the first few daj^s, it is added to by the trigonal 
infection 

Urme voided by a patient at this time will show pus in the first 
glass and also the second glass Thus there will be no doubt about 
the existence of posterior infection 

After a varying length of time the trigonal infection subsides to a 
point Avhere it produces no pus, and contamination of the second glass 
of urme is dependent solely upon the seeping into the bladder of pus 
from the posterior urethra This will require that more pus accumu- 
late between urinations than the posterior urethral can accommodate 
As the posterior infection subsides there ceases to be tliat much pus, 
the bladder urme ceases to become contaminated, and all of the pus 
present m both the anterior and posterior portions of the canal is 
washed into the first glass of urme, while tlie second glass is crystal 
clear. In other words, the urinary picture m a subsiding posterior 
infection is the same as that seen when only the anterior urethra is 
infected 

Following IS the purport of the various urinary pictures and their 
causes taken from the writei ’s book on Gonorrhea * 


Fi)st glass 

Second glass 

Cloudy 

Clear 

(a) Acute anterior urethritis 

(b) Acute anterior urethritis with mild or 

subsiding posterior involvement 

Hazy 

Cleai 

(a) Mild acute or subacute anterior uretluitis 

(b) Mild acute or subacute anterior urethritis 

with mild posterior mvolvement 

Shreds 

Clear 

(a) Subsiding anterior urethritis 
{b) Subsiding anteroposterior urethiitis 
(c) Chronic urethritis generally as the result 
of deeper foci of infection m tlie prostate 
or other associated small channels 

Cloudy 

Cloudy 

(a) Acute anteroposterior uretliritis 

(b) Cystitis or upper-tract suppuration 

Cloudy 

Hazy 

Subacute or mild anteroposterior lue- 
tliritis 

Hazy 

Hazy 

(а) Subacute or mild anteroposterior ure- 

thritis 

(б) Bacteriuria 

Clear 

Cloudy 

(a) Seminal flmd 


(b) Contents of pus pocket 

(c) Sedimented mucus, or phosphates from a 

poorly emptymg bladder 

(d) Slight terminal bleedmg 


* Courtesy of W B Saunders Company, Philadelphia 
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staits to clear the process of recoveiy i.s a .steady one and that abrupt 
changes aie to he attributed to tilings done by eithei the patient or 
Ins physician (Fig 175) Rarely are they disease vagaries 2 -'cr ye (Fig 
170) 



I'K. 170 — Grujiluc thurt of tlio uniio trend in untcropostenor Kooorrlieal urethritis 
(Ftlouzo, Gonorrhea in the Mule and Female, courtesy of \V ii Saunders Company) 


Prophylaxis.— It has been well shown that there is definite preventive 
value in the use of chemical prophylaxis immediately after sexual 
exposure The value of such preventive measures diminishes greatly 
as the time increases between the exposuie and their use Within the 
first half hour their value, if carefully used, approximates 90 per cent, 
but they should be tried even as late as twenty-lour hours If u.sed 
after the gonococcus has penetrated the urethral surface they are 
useless 

Among the most common drugs used for such prophylaxis are 1 or 
2 jier cent protargol, 10 per cent, argyrol or silver nuclemate, 1 to 
2000 neutral aeriflavme d'he former has the value of being almost 
stainless The strength of solutions used is greater than those used 
111 routine treatment, m fact of sufficient strength to engender a puru- 
lent response m many jiatients For this reason patients should be 
warned against anxiety over the appearance of this discharge shortly 
after such prophylactic treatment. 

As soon after exposure as possible the external genitalia should be 
washed thoroughly with a good .soap lather and carefully rinsed Ihe 
patient should pass urine m order to flush out his anterior urethra, 
after which 5 or 0 cc of the chosen chemical should be injected into 
the anterior urethra and held there for at least five minutes After 
this IS allowed to escape the entire external genitalia should be anointed 
with a 80 per cent calomel ointment as a preventive against syphilis 
This should be allowed to remain for several hours 

The careful use of a good condom is perhaps more reliable as a 
preventive provided it does not break The number of mfeetions 
occurring m those who use condoms shows that they are far from 
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absolute prutcctiun ami tliat it wouM not Ik. alton-tlitr uasti.'tl cfTort 
to add chtmicnl projiln lu\i3 os on uxtni pnxTiution 

Tlie unttra obscnatmna hn\L not Ri\cn Imn j.rcat c-oufidtiicv in 
the proplu lactic i.ubstam.-e3 in on oil\ liasc 

ObMouaU the l)cst fonn of dtscasc prt\cntion u c.-ontintua u thing 
that s-ocma Icsa and IctiS to tngap. thefnm\ *)f \outh and nirh ndok*s 
cence I nquestiunabh one of tlit gnutcst c-ulLs of the iliu u> public 
education regarding the dangira 4>f iiroinistuous sc\ tinitncta for it 
u lnrgcl\ through ignamnt“c of llitsc <langcra tliat main infections 
occTir lIowcNcr inuth vit uia\ lUplore some of the ]>rcs*.nt trends it 
IS obtious that theisc who will not it from from tht*i>c ])nrsuitii should 
be taught to take wire of themsehes ns ucll ns such things can be 
done Vs plnsicians we nre intcrc;>titl in disc'ase nnil its pre\cntion 
and to opiKtoc projilu lojcis is to opiMi^. n inctliiHl of disnisc prc\ ention 
tliat has proMtl its \alue 

Symptonu of Acute Anterior Gonorrhea,— TIilix is much to l>c 
gaiDctl l)\ oNcrcounng the general impression that gonorrluTi is alwu\ s 
nssotiated with market! pum on unimtiun niid jirofiise diseimrge hor 
nian\ mdd infe'ctiuns arc mcwwI lightl\ because tht\ are not cnrlN 
accomiianktl b\ those sMiiptoiiis \lso man\ mild attacks arc mis- 
taken for non-spectfic urethntis for the same reason 

In well bclui\e‘d mules uu nttock of gonorrhiti usunll\ is iisliercd 
m bN a sensation of itcliuig ot tlic unnan mcotiis and ))crha]>s n slight 
burning sensation on unnation bhortlv thcixafier there appears a 
purulent discharge from the urethra which for a few da\s increases m 
quantite In poorle iKliaecd iuili\idunls the hiirumg is more mtense 
and the discharge gencrallv more profuse 
If tile s\mptoms arc severe tJierc is much mxoKcuient of the corims 
hiKiDgiosuin which hunts its distcnsibihU causing pnm on crextion 
Sddom docs this hniitation cnusc downwanl curvature of the i>enis 
chordec unless there lias been some urethral or penile trauma There 
arc wide variations m the seventv of the svinptoras e.\hil)ititl bv 
different individuals ns would l>o ciqK*ctcd but the severer ones are 
the rantv and not the rule 

\Nithin a few davs the urethral discharge readies its quantitv jicak, 
where it remains for a vurving number of tlavs, 1 nl Vs^s interfered 
with bv some of those things known to retard recovery the discharge 
graduallv (hminishes in quantitv until the voided urmc shows but a 
famt soiling with pus. loiter the onlv evidences of discharge are the 
presence of some shreds in the first glass of unne. These gradually 
disappear the unne becomes clear and though there still mav be 
infection there remains no objective evidence of it 

If the infection passes into the listener urethra the avniptoina do 
not abate the discharge contmuea or mcreosea in quantitv and there 
ore added the svmptom-s of postenor uretbntia. 

huch is the course of anterior gonorrhea mfluenced bv treatment 
Md without treatment it generallv extends into the postenor urethra 
L nder gentle treatment and good patient cooperatwn posterior urethral 
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mt'ectioii commonly can be pievented, the anterior infection can be 
greatly shortened and its mamfestatioiis gieatly reduced 

Even under the most careful ticatment gonorihea in the non-coop- 
erative patient runs a pioloiiged eriatic couise m which posterior 
infection almost mvaiiably takes place and other complications aie 
common 

Symptoms of Postenor Gonorrhea.— A moie pioper designation 
would be anteioposterior gonorihea foi the anterior urethra not only 
IS the souice fiom which the posterior obtains its infection but it 
continues to be infected as long as the gonococcus icinams in the 
postenor structuics 

While the onset of posterior uiethral infection usually is hcialded 
by those classical symptoms of cystitis, ficcpicncy of urination and 
pyuria, it is to be remembered that m a good number of patients 
posterior involvement causes no subjective symptoms Particulaily 
IS this true of coopeiative patients who have been given gentle anterior 
treatment It is by no means uncommon to see patients whose only 
sign of posterioi infection is the presence of pus m the second glass 
of voided urine 

With the development of posteiioi infection there usually is an 
increase m anteiior urethral discharge, biiinmg along the uiethra may 
occur wheie it was not pieviously picsent The vesical discoinfoit 
lesultmg from the extension of infection to the trigone may be mild 
or seveie Rarely is it mild m the patient with neurotic tendencies 
This trigonal discomfort continues for a varying number of days and 
gradually ceases Duimg its presence there is both diuinal and noc- 
turnal frequency of mination and at times vesical tenesmus at the 
end of urination If the vesical outlet congestion is great there may 
be seen a few drops of blood at the end of uiination, terminal hematuria 

As the posterior urethral discomfort subsides there usually is a 
slight dealing of the second glass of voided urine This becomes 
progressively less cloudy and finally entirely clear, though the first 
glass of urine still contains pus 

There is always an associated piostatic infection which in most 
patients produces no subjective symptoms Occasionally the gland 
swells to such enormous proportions as to produce symptoms of rectal 
pressure At times its drainage is so mteifered with that there occurs 
a marked temperature use with a high leukocyte count Most of 
these enormously swollen glands subside spontaneously without gross 
abscess formation One should not be stampeded into operating upon 
them by a few days of fever and rectal discomfort, noi a high leulvo- 
cyte count Strangely enough the leukocytosis may persist for some 
weeks after the prostate has assumed its normal size Rarely such a 
swollen gland will make urination impossible and catheterization 
becomes imperative 

Occasionally such a gland will go on to abscess formation, though 
most prostatic abscesses occui as the result of either urethral mstru- 



meotatiou duniig Uie acute stages of postenor infection or digital 
trauma to an acute!\ infectctl gland 
The 5 \ mptoma of poatenor urethntu idvc tho>c of antenor mfection 
maj ha\e added to them the spiiptoinn of other infecti\e complica- 
tions which will Imj discussed under their appropriate headings tor 
purposes of bre\it\ ami clanU these will be placed m that portion 
of the text following the treatment of gonorrhea 

HYGIENE. 

Lnqucstionahh m the past wc ma<lc lift more nuscruble for the 
patient ivith gonorrhea tlian was ncccssare b\ insisting upon a lot of 
restrictions in diet and jitrsonal hvgienc \Nc prohibited so nian\ 
things that it uus impossible for a patient to follow our instructions 
things that wc now Imow do not influence the course of the discusc 
one wa\ or another Tins habit has not been cntirelj discontinuctl 
and there is a real need for a more gciuml understanding of the ques- 
tions mixihcd to the end that such a multitude of prohibitions be 
discontinued ui onlcr to let tlie patient concentrate upon the few that 
rettllN count Hie things tiiat rwlK do count are ««.vual exatenicnt 
and alcohol alwu\s and etccssixe ph'Mcal ocliMt\ in sonic patients 
Food.— Other than alcoliol the wntcr hnous of no article of food 
or dnnk that has tlie least unfaxomble induince upon the course of 
gonorrhea, hor tlm reason ho docs not place an\ restrictions upon 
them llie bummg that costs m some coses is a matter of local 
nenc end reaction to the toxins of the infection and not the consumji- 
tion of condiments. Nor does the prohilulion of condiments banish it. 
The jiatient who is annoved b\ juiinful erections does well to a\oid 
stimulants such as coffee not bemuse thej ha\c an\ direct influence 
upon hi3 mfection but because thc\ induce restless sleep 

The ^•alue of the consumption of large quantities of water in acute 
stages of anterior urethntis is o\-ciTatcd m those patients m whom 
burning on urination is not a marked s'mptom It seems to ha^c 
httle if anj influence upon the mfection In acute posterior infection 
with its ^ eacal intolerance to anj quantit\ of unne, forced flmd intake 
increases the nuscrv of the patient. That the inhalatiou of alcohol 
fumes cierts the same influence upon the course of gonorrhea os does 
Its oral consumption is shown bj the beha\ior of the disease m thoae 
wxirking m plants where alcohol is made. Ether exerts a like influcnc'c 
and gonorrhea rarely beha\es worse than m hospital mtems on no^e 
and throat service where thej constant]! inhale its fumes 

PhyiicAl Activity — -Vssuredly there is httle need m the absence of 
complicotiona rcfimnng it, m placmg male gonorrheal patients m bed 
I sunllj the actintj to winch a patient is accustomed will ha\e no 
delctcnous influences upon the course of his disease. It is wise to 
adMse against strenuous phj sical exercise as there are a fair number 
of patients who ore unfa\-orabI^ mfluenced it These patients, 
howescr are re*dil> idenufied bj the fact that thej ha\e a defimte 
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increase of puiulent discharge after such exertions, which increase 
usually continues for from twelve to twenty -four hours The patient 
in whom this leaction does not occui need not be too closely restricted 
L’liquestionably, hoiseback riding and long automobile trips should 
be avoided Paiticularl}'’ is this true of the latter, for it is rare to see 
one who lepeatedly takes long auto trips have a mild attack of gon- 
orrhea Xot only do these patients have severe anterior symptoms 
but they almost invariably ha\e a more severe posterior infection 
which IS likely to cause much prostatic swelling 

While it does not come under the heading of physical activity it is 
worth}'- of note that married men who sleep with their wives rarely 
have mild attacks of gonorrhea In them the disease usually is long 
continued and posterior involvement is the rule 



Fig 177 — A, Teraiwrary cotton dressing held lightly by rubber bund B, Sanitary 
bag This IS the most satisfactory pcnde dressing In the bottom of the pouch can 
be placed cotton or, preferably, gaure If sufficient of either is properly used drainage 
13 not interfered ivith and the clothing is well protected C, Sanitary bag closed 

Personal Hygiene —The knowledge that the gonococcus almost 
immediately is killed bv soap solutions is highly important to the 
patient Fortified with this knowledge he becomes less of a menace 
to himself and the female members of his family He should be 
instructed to wash his hands with a good soap lather after handling 
his penis or its dressing, and to wash the parts m the same way If 
he uses a bath-tub used b^ others he should urinate and Avash his 
genitalia before getting into it and soap the tub when he is through 
with it 

The t\ pe penile dressing needed depends upon the amount of dis- 
charge present If the discharge is profuse a sanitary bag with some 
looseh packed gauze m the bottom of it should be used If there is 
xer} little discharge the so-called butterflv dressing is sufficient This 
IS made bx cutting a sht m a piece of bandage gauze so that the gfans 
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penis mxi\ be pushed thmuRh it, the piuzc is then pulled forwunl 
ond held b\ the pixpuce Ulicn the discharge ecascs nu dreeing is 
necdcil (Figs. 177 178 and 179) 

The weanng of a suapenson pla\s no role in tlie prevention of 
cpulidvTual infections which are due to other c-auscs tlmii the jHiaition 
of the testes. 



Fio i s Flu. I’T) 


Fwv 1 8 mkI l"0 — Okl botterflj Ol* of p«nll« dJTWfl* Thia dm< mg U ru t wj®- 
eknV to Ibe KiivoR o( tba clot^laB rolsmi w)lutk>&* h»v« br«& 

Into Um unthro. It la a aaliafactorr UivuIuk for tha rolicetjoa of urethral dlvtuircr 
boaerer (Prlauu' Goaorrbaa In tbe ^lola ami Ft malo courtea> of U B Houndara 
CompaaT ) 

^^^uIe conjunctival infections occur onlv witJi great runtv in ailults 
m this countn it is well to instruct the patient to avoid rubbing his 
cvehds for some time after he has hondlcil hisgcnitnha In \sia Almor 
conjunctival infections take place witli c.rtremo frequency 

THE TEEATMENT OF GONORRHEA. 

Preliminary Conaideratlona —On approaching the treatment of 
gonorrliea there are a number of things that should he in the phvsi 
cion 8 mind if he would l>eof the greatest good to his patients. Perhaps 
the most impjortant of these is the foct that gonorrhea is a disease 
against which the patient must build up an immunitv as ht must 
against other mfectwus diseases. In other wonls cure reallv dejiends 
upou the jiatients abihtv to develop these immimitv responses and 
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we, as physicians, help or hinder these piocesses according to the 
things we do therapeutically 

It IS much in evidence that these immunity responses are developed 
111 the infected mucous membranes rather than in the system at large 
Thus cure is dependent upon mucous membrane reactions, and just 
so soon as we lose respect for these membranes we are m harmful 
territory 

We eri ecpially if we lose sight of the things the patient himself 
may do to check curative responses It can be said without fear of 
successful contradiction that no treatment is effective treatment m a 
patient who indulges m sexual excitement, coitus or the use of alcohol. 
Thus, it will be seen that nothing m the way of treatment approaches 
m importance proper patient cooperation to the end that he does not 
allow these factors to come into the disease picture It is largely 
through lack of this control that the general picture of gonorrhea in 
the male is such a sad one 

It IS because of this that duig-store treatment is such a miserable 
makeshift, tor under it the patient is the sole judge of conduct and 
cure It IS for this reason that frequent contacts between the patient 
and an interested physician are so essential In the absence of these 
contacts the patient often views the disease far too lightly and is 
prone to try sexual experiments long before he is cured To this 
tendency are to be attributed thousands upon thousands of oui gono- 
coccal infections There are few fields m all the realm of medical 
practice wherein patient control pays greater dividends in disease 
cure and disease prevention than is the case with gonorrhea Under 
the older ways of viewing the question of treatment there were few 
types of patients in which control and cooperation were more difficult 
to obtain and hold 

Throughout the years the medical profession has approached the 
treatment of this disease as though cure depended alone upon it and 
its treatment efforts This attitude was soon taken by the patient 
and when things did not go to his liking he either went to another 
physician or stayed with the original one and grumbled. Frequent 
repetitions of these experiences were bound to engender a dislike for 
such patients and a corresponding disinterest in the disease This 
in its turn tended toward too much routine in therapeutic efforts and 
too little respect foi the patient’s psychology Under such circum- 
stances it IS haidly to be wondered that confidence was lost, or never 
instilled, and that gonoirheal patients were among the most persistent 
changers of physicians 

This unhappy state of affairs is rather easily altered if things are 
put in their proper places and the patient used with fairness and 
frankness In the present state of our knowledge we have little room 
for conceit regaiding our ability to cure an infection much of which 
lurks within a few millimeters of a surface to which we so easily can 
apply treatment He would be foolish indeed who boasted of his 
ability to accomplish by his treatment alone the things for which the 
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patient so ardentlv hopes Wc odniit to ourscUes tlmt the bactcn- 
ckIcs wo inject do not do Rood because tlic> reach tho gonococci 
that are responsible for tho long duration of the dibcnst though wo 
arc prone to plan treatment os though we thought killing l>actena was 
the sole consideration \ii(l Uic patient soon takes the same \ lew 
and 13 onl\ too glad to place the entire matter of treatment upon our 
shoulders. 

If, on the other hand wo take tlio trouble to con\'incc tJio patient 
that cure really depeuds upon his omi abihtj to engender the projicr 
immunity responses ami that he cannot possibly do this unless he 
absolutelj deletes from his dail\ life those things wlncli surel) retard 
or p^e^ent cure the entire patient contact picture is changed lie 
does not think Icas of us or our treatment bj being told that our parts 
m cure are the carrjnng out of measures that experience has shown us 
ha\o the power to stimulate his immiimt> responses, perhaps limit 
the number of complications, usually reduce the scientj and duration 
of the disease and wc do not lca\e him in a fool s paradise of supposed 
cure while the disease is still present 
A patient appn»cd of these thmgs usuuUi becomes a most coOper 
ati\o one who docs not trj to place upon the sliouldcrs of bis phjsicioii 
the responabihtv for things duo solel> to his own derelictions, nor docs 
such a patient dnft from doctor to doctor m search of somethmg that 
seeming} noue of us has. Froui a potential!) dissatisfied one ho is 
changed to one whoso Nisits are not dreaded who trusts his phjsiciaii 
and who does not expect the impossible. 

One should not expect too much understnmhng of these things from 
a patient who has just learned that ho rcidly has a gonococcus mfection 
Such a patient, particular!) if ho happens to be niamcd has far too 
bus) a nund at such times to absorb much new information It 
therefore, is highl) important that the entire matter be repeated at 
one or more subsequent lasits. In fact, it is wise to under rate rather 
than o\*er rate the powers of comprehension of these patients and 
constanth to harp upon the need for the stneteat cooperation if one 
would obtain tho best results from hia therapeutic efforts 
Theraperotlo Measure*.— Oral Medication.— So far science has giicn 
U 3 no substance which when taken oroll) has anj marked curative 
influence upon gonorrhea In fact, there is much reason to believe 
that the centering of attention upon oral medication lias done niucli 
to retard our kuowledge, Certoml) it has allowed man) patients to 
dnft mto conditions that could have been avoided b) concentration 
upon the local attack of a local disease 
The idea that urinary antisqilacs orally admmiatercd influence 
gonorrhea fostered large!) by those who make the antiseptics, has 
been one of the most unfortunate roads we have travelled. It has 
caused tho withholding of much needed treatment, has encouraged 
self-treatment on the part of tlic patient, has been grasped b) those 
druggists who treat sudi patients illegally and has done untold harm 
In order to be effective m urethral gonorrhea a imnarj antiseptic ’ 
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would have to do more than aftect surface bacteria during the moment 
of urination It would have to cause either a true local immunity 
stimulation or a real deep tissue sterilization There is nothing to 
suggest that it does the former and less to indicate that it does the 
latter After much observation m this regard extending over a number 
of years, the writer has no hesitation in saying that he sees no curative 
value m them and feels that even as placebos they are a costly imposi- 
tion upon the patient They do neither local good nor harm 

Nor does he feel that he need make a greater exception of the bal- 
samics from a curative standpoint It is true that they, particularly 
oil of sandalwood, often have the power of reducmg the purulent 
discharge Just how they do this is a mystery, but it is not difficult 
to demonstrate that this reduction of discharge differs from that 
resulting from increasing immunity responses The discharge returns 
when oil of sandalwood is discontinued and the gonococcus is still 
present There is abundant reason to think that such medication by 
balsamics is a great social menace m that it hides the visible evidences 
of infection while infection still is present To it can be attributed 
countless transferences of the disease to others 

There are, however, other drugs that find special indications m the 
presence of certain sensory symptoms These are largely anodyne in 
type and do not differ in their indications or use from those called for 
by pain or discomfort m other portions of the body Those most m 
use are codeine, bromides, hyoscyamus and belladonna m doses appro- 
priate to the symptoms they are to relieve At times the question of 
loss of sleep urges the wisdom of the barbituric acid derivatives, but 
these should be used sparmgly, particularly m the presence of acute 
posterior mfection wherein great vesical distention should be avoided 

The patient who experiences marked burning on urination frequently 
IS made more comfortable by alkahmzation of his urme For this 
draehm doses of sodium bicarbonate an hour after meals commonly 
are used 

Hydrotherapy —The use of hot hip baths often seems to give much 
relief m the presence of marked vesical discomfort They are of equal 
service m other acute inflammatory conditions of these structures 

Cold water applications are of particular service m overcoming or 
discouragmg painful erections 

Local Treatment — It is m the apphcation of local treatments to 
mucous membranes infected by the gonococcus that gentleness of 
procedure registers its highest value Such membranes, often stramed 
to their utmost of vital endurance, are the ones upon which we must 
rely for cure, and it requires but little observation to show that traurna 
has no place m such treatments We here are dealing with an extremely 
dehcate mucous membrane infected by an organism that has passed 
into the depths of its many small mucous offshoots, an mfection the 
cure of which rests largely m the dramage possibilities of these small 
channels To injure their openings by either instrumental or chemical 
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tniimm u to fu\or mtcrnuttent dminagc that moat fa\orublc of all 
factora for cljronicit\ of infection 

\inK from the dangers of droinogc interference from such trauma 
there looms that of deep mucosal infiltrations with their later scar- 
tissuc formation and stricture There hkcuisc exists the fact that a 
large percentage of the comphcations of gonorrhea arc to Imj attributed 
to the trauma of aomc forms of treatment rather than to the gonococcus 
alone 

Perhaps one of the most xaluablc rules that can bo mode regarding 
the local treatment of gonorrhea is not to pass on\ instruments into 
the ciinal while the gonococcus IS present unless abi»olutcI\ comiicllcd 
to do so to relieve a uniiOTi retention '5uch a rule iniine<liutel\ throws 
into the discard during the course of gunorrhtTi sucli tilings os mc<U 
coted bougies, instillating svnngcs, sounds, catheters, Kollmonn dilfl 
tors and endoscopes, lliongh tlicrc arc those who will resent sucli 
a sweeping prohibition the fact rcuinins that thc\ are ill ad\ iscd ])ro- 
cc<lurcs for such an mfcctwn Their possibilities for linnn far outweigh 
their faupiKMcd value. Cooorrhea can bo trcotcil Iicttcr and more 
safcl) Without them 

SuhiaiiM Usal — Considenog that wlint we on, trvjng to do is to 
promote tissue dramoge and stimulate local immunitv proeintscs it is 
obvious that nothmg should bo apphed to such mucous nicmbrancs 
that could mjure them m anv wav Conscquentlv whatever chemicals 
ire opphetl to them should be sufficientlv vreak and non imtating to 
avoid such uijun The heroic dojs, when it was the eustoui to use 
strong solutions because thev bad greater gcrmiculnl powers are gone 
and we arc beginning to rcaliic that what we an. after is a favorable 
action upon mucous membranes and not a IctJml one upon tlic gono- 
cocci It requires but little c.xpenence to prove that ganorrhea docs 
better on mild than on excessive mucosal stimulation Mso it is not 
difficult to show that even mild apphcations can be made too often 
In fact, most patients do far better on one or two such treatments 
than on a greater number during the twentv four iiours 

It further is a fact that the more treatment delegated to the 
patient the greater are the number of avoidable con\plicationa. For 
which reason it is far better for the phvsician to corrj out the treat 
ment himself ^^^^ere this is not possible the utuiost care should bo 
taken to instruct the patient carefullv os to the iiroccdure and the 
amount of chemical to be used 

The mucous membranes of different individuals var> greotJv m 
their toleronce to chemical apphcations The Isvnng down of fixed 
rules as to the strength of such solutions therefore is not a simple 
matter though one rather safelv mnv laj down some rules regardmg 
mucosal reactions that appJv m nutet cases TJjo mucous membrane 
of the antenor urethra normallv shows a purulent response to tlie injec- 
tions of an> imtatmg chemical The stronger the solution the greater 
and more continued is this response In ^norrhea it is best to a\ oid 
those BtrengtJiB that increase the discharge for more than a few hours. 
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would have to do more than attect surface bacteria during the moment 
of urination It would have to cause either a true local immunity 
stimulation or a real deep tissue sterilization There is nothmg to 
suggest that it does the former and less to indicate that it does the 
latter Alter much observation m this regard extending over a number 
of years, the writer has no hesitation m sajnng that he sees no curative 
value m them and feels that even as placebos they are a costly imposi- 
tion upon the patient They do neither local good nor harm 

Nor does he feel that he need make a greater exception of the bal- 
samics from a curative standpoint It is true that they, particularly 
oil of sandalwood, often have the power of reducmg the purulent 
discharge Just how they do this is a mystery, but it is not difficult 
to demonstrate that this reduction of discharge differs from that 
resulting from increasing immunity responses The discharge returns 
when oil of sandalwood is discontinued and the gonococcus is still 
present There is abundant reason to think that such medication by 
balsamics is a great social menace m that it hides the visible evidences 
of infection while infection still is present To it can be attributed 
countless transferences of the disease to others 

There are, however, other drugs that find special indications m the 
presence of certain sensory symptoms These are largelj’' anodyne in 
tjTDe and do not differ m their indications or use from those called for 
by pain or discomfort in other portions of the body Those most in 
use are codeme, bromides, hyoscyamus and belladonna m doses appro- 
priate to the symptoms they are to relieve At times the question of 
loss of sleep urges the wisdom of the barbituric acid derivatives, but 
these should be used sparingly, particularly m the presence of acute 
posterior mfection wherein great vesical distention should be avoided 

The patient who experiences marked burning on urmation frequently 
IS made more comfortable by alkalmization of his urine For this 
drachm doses of sodium bicarbonate an hour after meals commonly 
are used 

Hydrotherapy —The use of hot hip baths often seems to give much 
relief m the presence of marked vesical discomfort They are of equal 
service m other acute inflammatory conditions of these structures 

Cold water applications are of particular service in overcoming or 
discouraging painful erections 

Local Treatment —It is m the application of local treatments to 
mucous membranes infected by the gonococcus that gentleness of 
procedure registers its highest value Such membranes, often strained 
to their utmost of vital endurance, are the ones upon which we must 
rely for cure, and it requires but little observation to show that trauma 
has no place m such treatments We here are dealing with an extremely 
dehcate mucous membrane infected by an organism that has passed 
mto the depths of its many small mucous offshoots, an infection the 
cure of which rests largely m the drainage possibilities of these small 
channels To injure their openings by either instrumental or chemical 
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Artruigenfs — TJjesc are mentioned solcJ> to condcmu Ujcm T]iey 
bQ\'e the powtr of hiding infection b> nrtificialJ> checking diaclmrgc 
TheN eicrt little if noN cumtnoslunulation and present a \crj definite 
social menace bj often giung a false appearance of cure 

Hand hijcdio/n — Tlic most cominon mctJiod of treatment used m 
urethral gonorrlica is the bo-called liand injection 1 or the gicung of 
such injections it is common custom to use a blunt pouitcd gloss 
fljTmge tnth a rubber bulb Ulth bucU a SNTinge it is easier to bo 
gentle m mampulations than Vk-as the enso with the older piston sjTingc 
>.ot onl} maj this s^Tingc bo used for uijections into the anterior 
urethra but ^^th it the safe uijection of fluids past the cut-otT muscle 
into the j)ostenor urethra and bbdder is a simple matter Vs a matter 
of fact it U5uaU\ requires far less pressure to gi\‘c lntrfl^ csical mjcc- 
tiona m this wa\ tlmn is the ease with b^d^ostatlc pressure The 
smaller the apparatus used the less patient npprcliension does it 
occasion and the less the apprebeusion the less is the spasm of the 
cut-off muscle 

In the giMng of antenor urethral mjections it is Iuglil> important 
that tlie patient \'oid unne to wash out an\ urethral pus before the 
injection is gi\*en It should be remcmbcrctl llmt the outenor urethra 
often 13 entireh filled b> as much os 8 or 10 cc of fluid llius if one 
would a\oid forcing some of tJio fluid into the posterior urethra it is 
best to inject uot more than o or (1 cc. of fluid If this rule is adhered to 
none of the solution will pass into the postenor urethra c\ tn after pro- 
longed retentwn of it, and surely if the posterior urethra is not infected 
there is neither rhjmc nor reason m allowing fluid to jiass from tiie 
infected antenor portion mto it. In fact such a procedure is rather 
a sure way m which to preapitate posterior mfcctiou 
After fluid has been mjccted into the antenor urethra it should bo 
kept there for from file to ten minutes To a\oid the tiresome pro- 
cedure of digital compression of the urethra it is the custom to use 
one of the monj excellent i>eDi8 damps made The writer has found 
the one illustrated m Figs. ISO and 181 the moat con\cmeut for his 
purpose. 

If It IS desired to cause solutions to paas mto the postenor urethra 
they should be injected slowly and with only sufflaeut pressure to 
make them pass the sphincter The leas fuss one makes about this 
the less pressure does he require In fact, if done slowly the pressure 
required is so little that it cannot cause antenor urethral trauma. It 
IS accomplished more readil> if the patient is not informed of the 
physicum s purpose of giving a posterior injection 
In antenor urethritis the hand mjection is practically the only 
method that lends itself to moderately safe patient use As had been 
said It can do much harm if roughly used and it ne\er should be pre- 
scribed unless the patient is carefully instructed m its use 
Iirigitlooi,— The use of hydrostatic irrigations can bo made a highly 
dangerous procedure if too much preasure is used It was because of 
these high pressures and the damage they did that the method fell 
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One also may be guided to some extent by the sensory disturbance 
occasioned by the presence of the substance m the urethra As a 
general rule it may be said that a solution that causes great urethral 
burning is too strong foi the given urethral mucous membrane In 
this regal d, however, it should be remembered that the pain sense here 
dihers from day to day, so that a solution that causes much burning 
one day may be borne with little or no discomfort the next day 
Of the solutions most commonly used m this country m the treat- 
ment of gonorrhea and the strengths appropriate for most cases 
might be mentioned the following 

Permanganate of potash 1 to 8000 

Silver nuclemate 5 pei cent 

Protargol 0 25 to 0 5 per cent 

Argyrol 5 per cent 

Neosilvol 5 to 10 per cent 

Neutral acriflavme 1 to 3000 


Silver nitrate 1 to 10,000 

Potassium Permanganate —This substance is most commonly em- 
ployed for irrigations wherein large quantities are used Used m 
proper strength it frequently has a remarkably salutary effect It 
lends itself to use twice a day without any great mucosal irritation 
The writer values it so highly that, if limited to one substance in his 
treatments, it would be his first choice 

Protargol —This stronger one of the silver proteins makes an excel- 
lent solution for use by the patient himself In strengths ranging 
from 0 25 to 0 5 per cent, it is well borne, has an excellent curative 
stimulation value and has the advantage of not staining fabrics It 
may be used twice a day 

Silver Nucleinate — The writer’s experiences with the commercial 
preparations of this milder silver protein have made him partial to it 
He has found it in his hands to give results superior to its near and 
more expensive twin Argyrol Both have the disadvantage of staining 
clothing and are best used by the physician himself 

Neosilvol —This far milder silver preparation seems not to give 
such good results in the treatment of gonorrhea as are obtained from 
the foregoing It, however, seems at times to start immunity responses 
m mucous membranes not showing a favorable reaction from other 
substances In non-specific urethritis it, at times, has almost a specific 


action 


Neutral Acnjlamne —This substance has found much favor m 
many quarters In 1 to 3000 solutions it causes but a transient puru- 
lent response and often is of benefit Its staining qualities are great 
Silver Nitrate —Though formerly much used, silver nitrate largely 


has been abandoned At times it exerts a very beneficial action m 
patients showmg poor immunity response It has a tendency to be 
followed by prolonged shred formation if used over any length of 
It IS perhaps more stimulating than most of the things used, for which 
reason it finds its best field of use m long-continued, sluggish infections 
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patient \oiil U the end of tlic trcntnicnt jt luualK u >scll to lca\e 
some of the irrigating i^olution in the bladder 
InrtrmaenUtioa,— ^ prcMovibI\ boa liccu btatetl the iWiiaagc of 
inatnuuents into tlie goiiorrhcol urethra u a dangeroua procedure 
Thus^intra urethral uiitrumcnta artj best a^old«l as methods of treat- 
ment for gonorrhea \ftcr the gonococcus seemitigl} has disappeared 
from the bccne their use is of definite \aluc The trauma of their 
passage u a potent v,a\ m \Nhtch to stir into actiMtj possible hidden 
focu tor this reason the jiassage of sounds becomes a \aliiable part 
of our tests of cure. 

Sounds also are of \ti1uc in the reduction of dcciicr mucosal infiltra 
twns as well ns in the treatment of localixed mucosal denudations 
after the gonococcus is gone. 

If onli the anterior urethra has been infected care should be taken 
not to pass such instruments past tlic cut-off muscle until it is shoivn 
that the gonococcus no longer is present. 

The wnter considers the KoUmaim ddftUir a \er\ dangerous instru 
ment and much prefers the urcthrol sound 
The sound or oh\ar> bougie is of use m our 'proofs of cure of 
gonorrhea ts well as m tlic disco\crj of urethral narrowings. 

The mstilkting s^Tinge lias no place m the treatment of gonorrhea 
for the reasons rq>catcdl\ set fortli In non-gonococcal infections of 
the posterior urethra oikI bladder it is of \oluc m that it allows of the 
mtr^uctiou of substauces that vrould be cxtrcmelj painful and 
mjunous to the far more sensitive anterior urethral mucous membrane, 
Vaed&es and Kara.— Inqucsttonabh the Mimne method has been 
one of the most disappointing m all of our tlicrapcuUc elTorts to control 
gonorrhea Both observation and cipenence have convinced the 
writer that tlie surest wav to make urethral gonorrhea severe and long 
continued is to use vaccmes os usually recomraended It is apparent 
that the immumt) balance in this disease is one of the most delicate 
of which we have knowledge. Because of this it is easily overwhelmed 
bj aystcmic injections of gonococcal toxins. 

It IS the wnter s opinion based upon both cipenence vnth the 
preparation and observation of patients upon whom it previouslj bad 
been tried, that the Corbus-Ferrj FUtrate exhibits little if an\ cura- 
tive stimulation and he bos seen it to great harm. Ho lias been 
ntterl> unable to dupbeate the reported eipcncnces of both Corbus 
and Cummings. 

While the use of vacemes for urethral gonorrhea is highly buded m 
Europe it 13 a fact that when we use their vacemea as ^e> advise 
them we obtain umformI> poor results. Surelj if they get the results 
they chum, then our race presents some marked biochemical differencea 
differences that cause vocemes to plaj havoc with them. \Vhptber 
the Engli s h vacemes mode from gonococcal fractions wfll serve us 
better remains to be soen but it is probable thej will go the vvav of 
aB the others. 

In urethral gonorrhea the use of antigonococcal sera has proved 
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into di&iepute in many quartcis To avoid these dangeis there should 
not be a water pressure oi: more than 2 feet for anterior irrigations 
nor 87 feet for mtravesieal irrigations 



Fig iso — Autliors clam|) for retaining fluida in the anterior urethra (Polouze, Gon- 
orrhea ui the Male and Female, courtesy of W B Saunders Company) 

In the giving of anterior irrigations it is best not really to give even 
2 feet of sustained pressure to the canal for fear of forcing the sphincter 
The canal should be distended gently with fluid, this should be allowed 
to escape and the procedure repeated 



Fig 181 — Method of using the author’s penis clamp A fold of absorbent cotton is 
passed over the meatus and back along the shaft of the penis before the clamp is apphed 
(Pelouze, Gonorrhea in the Male and Female, courtesy of W B Saunders Company ) 


In the giving of intravesical irrigations by hydrostatic pressure, 
one’s success usually is greater if he uses a small urethral nozzle and 
does not make it appear as a great undertaking It is not possible 
for aU patients immediately to relax the urinary sphmeters, but, with 
patience on the part of the physieian, most of them experience but 
httle difficulty m doing so If one does not suceeed at the first effort 
it IS far better to try at a later visit than to force the sphincter by 
mcreasmg the water pressure greatly 

The use of catheters for such irrigations is to be deplored Not only 
does this procedure increase the number of complications in any 
group of cases but it tends to prolong infection If it does nothing 
worse it so traumatizes the urethral surface that the patient passes 
shreds m his urine long after he is cured of his gonorrhea 

In the presence of active posterior gonorrhea there is a great danger 
of precipitating epididymitis m overfilling the bladder Consequently , 
it IS better procedure only partially to fill that viscus and have the 
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apijhcd 1)\ tlic phNuoau It 13 onI\ po»Iblc to approadi such a fi^re 
in caacs been dunnf; the first week of the dibCttbc and under stnet 
patient control The number of posterior m\ol\cnii.nts m patients 
seen after the first week steadilN mounts until it reaches the dibcour- 
agmg figure of 90 i>cr cent. 

If for an\ reason the patient is unable to present himself dad\ or 
must alisent himself during the course of treatment he is given some 
0.5 per cent prutargol solution a bulb svnngi. liolding not more tlmn 
(I cc. instructed m the method of giving hinisdf an injection and told 
to give a treatment night and morning 
Oc-casionoUi m cases that seem not to be imiiroving os well as is 
hoped the patient is instructed to give lumsclf sucli an injection 
tivelve or fourteen hours after his office treatment. 

Regarding the use of other chemicals it should be soul that in other 
hands tiuv have found great favor It probablv is not so much what 
one uses as it is how it is and m what strength We arc after 
mucosal aUraulatiou and unquestionablv llitrc arc a liost of things 
that will cause it. 

The patient with onlv autenor infection having reached a stage 
where his unne is clear and there has l>ceu no urethral discharge for 
at least three weeks is m a condition warranting the exhibition of 
those somewhat uncertain things that ac have noiumatcd our jiroofs 
of cure. 

Proof* of Care.— Our efforts at proving cure arc predicated ujion the 
fact that so long os the gonococcus is present it should be possible to 
stir the uifection mto a degree of octivitv wherein the gonococcus can 
be found microscopically They arc not true proofs but m/crtntial 
ones wherein errors easily ore possible. For this reason they should 
not be trusted too impUatlv and he is a wise doctor who makes no 
positive statements beyond the fact that the patient has responded 
negatively to them is probably well but would be fairer to his wumen 
fnends if he prevented them from J>ciDg tlic victims of such unce rtain 
knowledge by having no sexual contacts for three months without 
the use of a good condom 

The writer a first effort to this end is the passage of a full-sued acorn 
sound to but not through the cut-off muscle The patient 13 provided 
with slides for the collection of any discharge that may appear This 
having produced no signs of disease as evidenced by no urethral dis- 
charge and a negative sediment m the first glass of unne, a fuU-aued 
solid sound is passed to the cut-off muscle and the entire anterior 
urethra finnlv massaged upon it. This having proved negative the 
patient is allowed some alcohol and sexual excitement (not coitus) 
and if this fails to show anv evidences of infection he 13 given the 
above mstnictions and told that he is probably but not surclv welL 
^t tunes 0.5 cc. of gonococcal vacemes ore us^ hypodermaticolly as 
an extra precaution The writers confidence m the complement 
fixation has not led him to its employment as a proof of cure 
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equally disappointing While they do not seem to influence the 
infection adversely, as do vaccines, they exert no curative influences 
Case Treatment of Acute Antenor Infection.— The local treatment 
of acute gonorrhea is best started as soon as the diagnosis is made 
There certainly is nothing to be gamed and much to be lost by with- 
holding treatment until the subsidence of acute symptoms, as has so 
often been advised In those patients m whom treatment is delayed 
the percentage of posterior infections is upwards of ninety-five By 
institutmg gentle treatment during the fiist few days of infection such 
posterior involvement can be prevented in a highly attractive per- 
centage of those patients who refrain from alcohol and sexual excite- 
ment Considering that most patients who have an anterior infection 
only are well m six weeks and few who have a posterior infection are 
well in less than five months, eflorts to prevent the latter extension 
are well worthwhile 

To conserve space the writer first aviU outhne the treatment that 
has given him the best results before generalizing upon the question 
of treatment 

The patient is instructed to pass his urine m two glasses The 
anterior urethra than is carefully irrigated with 1 to 8000 potassium 
permanganate solution, using probably 8 ounces 

The permanganate solution is allowed to drain out and 5 or 6 cc 
of a 5 per cent silver nuclemate solution is then gently injected mto 
the anterior urethra, a cotton pad is placed over the penis, a clamp 
is placed over this and the solution is held m for five or more mmutes 
dependmg upon the discomfort it engenders 
The silver nuclemate is allowed to dram out and a cotton pad, held 
m position by two No 10 rubber bands, is left on the penis This is 
to be removed for the next urination and replaced After the second 
urination it is removed entirely, the patient bemg carefully instructed 
not to wear the rubber bands thereafter 

This treatment is carried out daily for two weeks m the most favor- 
able cases, three weeks in those progressing less satisfactordy Good 
progress is registered by the disappearance of discharge and the prac- 
tical clearmg of the urine If at the end of two weeks this has not 
taken place the daily treatments are continued for the thud week 
By this time the patient usually has reached a state where he does 
equally well on treatments every forty-eight hours, later every seventy- 
two hours 

No eflorts are made to see if cure has taken place untfl five weeks 
have elapsed Eflorts m this regard before the expuation of five 
weeks frequently stu up reactions that are quieted down ■with much 
difficulty or not at aU without posterior involvement. 

Under this simple plan of treatment anterior urethral complications 
are exceedmgly rare About 20 per cent of the cooperative cases have 
a posterior mvolvement While this percentage seems an admission 
of failure it does not nearly approach the percentage of such extensions 
m patients on self-treatment, or on less gentle forms of treatment 
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LDcreoac m SMuptouia it u reIK^ltc^l in three or four (Iun a and htroking 
IS bnbatitutwl for Ught \ireasnrc onh after the fonucr luia pnKliice<l no 
rtroction of aii\ t\pe Vt siihsetpicnt treatnicnta tliw stroking la done 
with uicrcoiiing finnucia until it u found soft to ctiitn out aliat wc 
understand as prostatic inaasagc, Tlicic atrokea arc made from 
abo\c downward u\cr the lateral lobes the mid Ime being a^oldcd 
until real massage is pro\ed safe (higs. 182 and 1S3) 

Later when there is reason to bthcNc the gonococcus no lons?cr is 
present tlic imgations art stoppctl, the patient is instnictctl to \isit 



Fja IM — Metbod of oblrnuunc tli* proctotio fluid for mlcrocoop^o vtudy Kot« tbe 
•iiiai* |^T» ftttUBT •milh lb* c*j» fox U» pvotcHloa ol the li*ncL Aft*r Muioiu 
(Petoui* Gonorrhiw bi the U*le end coortMj ol W B '^aimdcn Coropeny ) 

the office with unne m bis bladder He paaees a small portion of this 
in a glass and if it shows no reason to the contrarj massage is earned 
out and the patient passes the rest of his unne to flush out the products 
of the maasage (Fig 184) 

Imgatioos are discontinued m order to gi>e the urethral mucous 
membrane an opportuoity to overcome the common mfluencea of 
repeated chemical msulta In this troj bj the time the patient is 
through with hia postgonorrheal prostatic infection his urethral 
mucous membrane is through forming shreds to disqmet him 
The prostate gland is never massaged oftener than twice n week 
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Acute Posterior Urethritis.— With the onset of acute iiostenor involve- 
ment the treatment picture changes and, while it does no harm to 
continue anterioi urethral treatment, it does no real good beyond the 
possible reduction m anterior urethral discharge The infection now 
IS m structures that so often resent interference while they are acutely 
inflamed that it is certainly safest to withhold any efforts toward 
intravesical treatment until the patient has regained his bladder com- 
fort Thus, the patient generally is given a mild anodyne, told to 
make no great effort to hold any large quantity of urine m his bladder 
and particularly to avoid great physical exertion while there is any 
ciuantitj of urine in his bladder, if he would avoid epididymitis 



Fig 182 Fig 1&3 

Fig 182 — Direction of the stroking of the prostate gland By leaving the mid-hne 
strokes until last the discomfort is reduced to a mmunum and is at the end of the treat- 
ment 

Fig 183 — Prostatic massage and stripping of the seminal vesicles 

(Pelouze, Gonorrhea in the Male and Female, courtesy of W B Saunders Company ) 

\^Tien such a patient has regained his vesical comfort an effort is 
made to give hun hydrostatic intravesical uTigations of 1 to 8000 potas- 
sium permanaganate solution as previously described These are 
repeated daily for a few days, then every other day and finally twice 
a week 

When the second glass of urine has become perfectly clear and the 
first glass practically so, thought is given to the associated prostatic 
infection This is approached with extreme gentleness Some per- 
manganate solution IS left m the bladder and very gentle digital 
pressure is made to the lateral prostatic lobes If this occasions no 
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should be p\cn from three to 6\e (Ia\3 opart To cxccctI thet^ figures 
often has the opjKeitc clfect of putting imniiiriit} clfort in abc^fincc 
for weeks or months, 

OccasionalK tlii*se imtients ore impro\ciI b> resorting to irngntmns 
of 1 to 10 000 siIn tr nitrate at twenU four or fort\ -ciglit hour mtcr\ als, 
borne patients arc the nctims of poor]\-<lnijniJ)g bacterial feeders 
usualh m the prostate ami arc impro\«I bj gcntlo prostate massage 
More rareh the feeder inaj be on mfectctl i>cmnial \csiclc m which 
case \ebK:ular stnjiping at fort\-eight hour mtcr\als often will produce 
impru\cment. lliis latter group of eases readilj ma\ lie diiCO\crwI 
b\ tJic fact that thc> experience a marked recnidcsccncc of sMuptonis 
after each ln^oluntQr^ seminal emissiou os will be shown later 

\ btnkingU large proportion of the patients who nre tardy Nnth 
their jinmunit) re'ponscs ha\c been gixcn a coun>c of large doses of 
gonococcal inccinc dunng the cari^ weeks of the disease. So coni- 
monli ^ this tlic tusc tliat it oilers one of our strongest argumaits 
against the efficacy of such methods, particularl\ earls m the course 
of gonorrhea- Corbus-Ferrj Filtrate frequcntlv lias a like effect 

'I'he jircsence of old urcdiral strictures at times explains the pro- 
longation of the uifeetion In other coics there is a lustorv of much 
traumatic treatment, treatment highb inappropriate wlicn applied to 
a mucous membrane so soreli tned b\ in/eetion We must rel\ for 
cure upon the infected mucous membrane itself and a membrane 
deMtaluctl b^ either instrumental or themicol trauma is sure to lag 
m the dcNelopmcnt of curatno response 

Not onlj do tlic factors al>o\c mentioned tend to prolong infection 
but tlic\ rather coininonlv arc the precipitoUng factors underlying 
many of the necdlcbs compljcotioiis oreumng in such patients, for it 
13 among guch i>atient3 that most comphcatious occur A comparison 
between the numlwr of such uuafortuntes occumng in gently treated 
coopcmtiie patients mid in tmuinaticaliy treated non-co6perati\e 
ones furnishes concluai\ e argument m fa\or of the former Aside from 
posterior uretfiral mvobciucnt at least 7o per cent of tJic comphea 
tions of the disease ore found in poorlv bcha\ttl traumaticolK treated 
mdiNiduals. I ndcr ideal conditions of treatment and conduct epi- 
didymitis 13 rare and phimosis, jioraphimosis follicular abseil, 
Cowpcntis, ly mjihongitis phlebitis, arthntis and acute prostatic SR-ell- 
ings or aljbcess arc even more so 

Such being tlie case it is obvToua that gentlciiei>3 of therapeutic 
procedures and endless efforts toward obtaining patient cooperation 
are the surest way s to make this disease a mild olFair unassociated with 
those complications that ore so distressing and dangerous to the 
patient. 

Acute Proftatitia, — Tliough the prostate gland becomes infected in 
every ease of posterior uretliral infection b\ tlic gonococcus the con 
dition 15 usually clmically silent, fhere however, do occur cases m 
whicli the gland swells enormously causes rectal discomfort and per- 
haps difficulty m urination Usually there is an associated nso in 
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and it IS not massaged at all if there is any reason to believe that harm 
IS likely to eventuate from it If, after some weeks of massage, there 
still IS a laige amount of pus m the piostatic secretion attention is 
turned to possible tooth or tonsillar infections as a possible reason for 
lack of improvement If these are not present the question of a few 
weeks’ rest from massage should be considered at the end of three 
months of prostatic treatments After this another effort should be 
made to cure the residual prostatie infection Not only is this of 
importance from a focal infective standpoint but it is important by 
virtue of the fact that at least 75 per cent of our cases of non-specific 
urethral discharges occur m patients who harbor an infection in this 
gland The mental anxiety of the patient who has had a recent gon- 
orrhea when a discharge appears as the result of alcohol or coitus is a 
thing to be reckoned with and prevented 

THE CLINICAL VARIANTS. 

^Miile the usual case of gonorrhea lends itself to a plan of treatment 
that allows of much uniformity, it should be understood that there 
frequently are climcal variants that tax the skill of the physician As 
a general rule these variations have to do more with patient conduct 
than with true disease vagaries But it is by no means rare to encoun- 
ter patients who, though scrupulously cooperative, remain in a sta- 
tionary state for a considerable length of time Upon rarer occasions 
some of them display a marked irregularity m the course of the disease 

In the treatment of such patients one should avoid the tendency 
to try a vast assortment of methods, giving none of them a real oppor- 
tunity to exercise the hoped for good They vary in clinical course, 
not because they have more virulent gonococci, but because they 
biochemically furnish better cultural environment, with a less ready 
power to engender immunity responses of the proper sort 

Before assuming, however, that a given patient is what rather 
appropriately might be called, a biological variant, it is highly impor- 
tant to rule out both treatment and conduct factors that could pro- 
duce hke influences Particularly is this so m the presence of marked 
irregularity in the chnical manifestations of the disease With the 
exception of the hrst few weeks of the infection, it is extremely rare 
to see gonorrhea uninfluenced by these banal factors, run a markedly 
irregular course With very few exceptions such irregularity is due 
to things the patient does If he is not mdulgmg m alcohol or sexual 
excitement he is takmg very long automobile rides or is one of those 
patients adversely influenced by other activity 

What IS to be done for these “biological variants’’’ In the present 
state of our knowledge there seems to be httle other than the time 
factor that offers much. All of them, gently and persistently treated 
sooner or later wdl muster up sufficient immunity response to overcome 
the disease Occasionally they respond favorably to three or four 
small doses (10,000,000 to 50,000,000) of gonococcal vaccme These 
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didjuita and the occlude*! urethnil foDidca If <>ii the other luind 
it could (litharge its contents into the urethra the contained pono- 
tonn would occasion a jirofusc urethral dischiirgc uithin tiscUc hours 
of such an occurrence after an m\oIuntiire ennssion lienee it cannot 
be of fre<iueiit occurrence 

gonorrheal seminal \csacuUtw la i>o rate acute fulminating gon- 
orrheal seminal \earculiti3 li one of the most extreme rant' so rare 
m fact that one u hunlK likeK to encounter it m c\cd a large uro- 
logical practice The writer is stiU looking for hia first case though 
others i»e*cm to encounter man\ of tlicm 
So far 03 the treatment of gonorrhea is ctmeirnetl one ncctl u*oit\ 
but little about the scnunal \'C3Kle's except in those jiatitnts expen 
dicing an acute urethral retiction fnllomng the exiiulsion of the lesic- 
ular coutentii. In them he Jioiilil bend Ins ciTorti tunonl digital 
stripping of the sac To a\'oid the occumulation of too much gouotoxm 
between tlicse stnppmgu, it is wise to repeat these efforts c\en other 
daj until tlie patient no longer cjqHnenccs urethral reactions after 
enuasions. Wide it is true that the entire \c-jiclc often cannot be 
retched and emptied ()\ the finger m the rectum it is djtialli true 
that such drainage as u possible usuolh prtKluces cure if done often 
enough 

Semiofll iJAiculotonn or vesicuicctouj' for gonorrhea rarcK is indi 
cated if one has the patience to treat the li^ion The same can he 
said of injections b' ua\ of either the ejoculatori iluctsorius ^^’hUc 
these efforts tnai do do harm the\ are not m on\ sense necossan and 
ore not of a \en high curatiie ^aluc Tbe\ lorgcK ha\c gamcil their 
reputations bi being used for lesions that m rcahti did not cs&L 
It IS hardlj neceasan to state tliot \c3iculnr btnjipmg should not 
be done during the enrlv stages of posterior uife>etJon This procdlure 
should be delajed until prostauc massage is safe 

IVhile as has been said operotiie inter\cution for gonococcal 
infection of the seminal \csjclcs is rnreli neccssan there occur cases 
wberem it maj be a uij>e procedure. I’articularl^ ma> this bo i>o m 
the presence of persistent arthntis umnfluenceil b\ local treatment to 
the prostote find vesicles, and proied not to be due to other infections. 
One cannot deni that some patients of this tjTxi liaie been cured 
seminal lewculectomi nor could he den\ that man> patients haic 
been subjected to it ncc<Uesa]\ Seminal vesiculectomy is a difficult 
operation which only should be attempted b\ one thoroughly skilled 
m penneal surgery In unskilled hatuhi the operation carries dangers 
that are not to be viewed hghtly 

Cotepentu —Most infections of Cowper s gland are found in patients 
with known neglected strictures or m whom higb-preasure urethral 
mjections have been used The> almost nev'er occur m other patients. 
WTieo mfected Cowper s glands usually suppurate pomt to their own 
sides of the hulbar urethra and demand surgical drainage 

Chronic Cowpentis occasionall> does t^e place Such patients 
usuallv exhibit gonococci m a scanty urethra] discharge for long 
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temperature, m some cases to 103° F or higher, and an enormous 
increase m leukocytosis The clinical symptoms are highly suggestive 
of abscess formation which is further suggested by long continued 
leukocytosis It, however, is rare lor such glands to undergo true 
abscess formation At least 95 per cent of them undergo resolution 
if rectal heat is applied to them m the form of rectal lavage 

While this condition occasionallj'^ occurs m gently treated, well- 
behaved patients it usually follows digital trauma m the early stages 
of gonoirheal prostatitis It, therefore, takes the position of a largely 
preventable complication 

If the temperature rise of acute prostatitis continues for a week or 
more it generally does so because of abscess formation The possible 
wisdom of surgical intervention then intrudes itself One, however, 
should not be swa^ ed too much toward operation by a high leukocyte 
count Even m the absence of true abscess formation this is high 
and commonh remains so for some time after the swelling has reduced 

Occasionally one encounters an acutely swollen prostate gland 
that starts to reduce in si/e as though it were going on to resolution 
Perhaps one portion of the gland will become seemingly normal m size 
w^hile the other continues to be swmllen It is rare indeed that this 
persistent enlargement is not due to a good-sized accumulation of pus 
m the gland And it is rarer for such a patient to recover safely 
wuthout operative intervention Such patients usually run an irreg- 
ular temperature course It may be normal for a day or two, then 
elevated and again normal To hope for the mtra-urethral evacuation 
of such an abscess is to run unwuse risk for the patient 

Having decided that surgical intervention is required, one does best 
to advise the perineal approach as the safest and surest for the patient 
Rectal incision of these abscesses is dangerous and unscientific, an 
operation that might be called a remnant of the dark ages of pro- 
static surger^^ Comparatively few^ urologists have been impressed 
with the wusclom of opening these abscesses into the urethra by means 
of the tip of an urethral sound It is a blind procedure that must 
require great courage on the part of the operator and m wFich the 
patient must trust to luck that things will work out to his advantage 
Agamst both of these perineal drainage stands out as an operative 
procedure done under visual conditions and, m skilled hands, carrying 
a mmimum of risk for the patient Its curative value is far greater 
than either of the others 

Seminal Vesiculitis.— The wTiter has seen nothing m his clinical 
experiences to make him e\ en suspect that gonococcal infection of the 
seminal vesicles occurs m any great number of patients It is his 
conviction that 2 per cent would be a generous allow^ance For this 
reason he deplores the use of the word prostato-vesiculitis as one sure 
to give the impression that the association is a constant one 

If a gonococcal seminal vesicle w'as entirely closed off so that it 
could not empty its products into the urethra, it would sterilize its 
contents and its w^alls, as happens m the Fallopian tubes, the epi- 
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upon soldiers lu tlic German \rm> to the cfTcct tliat 10 5 j)cr (xnt of 
those with gonorrhea without cpididAinitis Imd no children as agauiat 
23 4 per cent of those with unilateral and 41 7 per cent of those w^tll 
bnateral mi*oKcmcnt, 

Trtatment— TJic treatment of this bighlj prcicntnblc coinphcatiou 
of postenor urethral infection dcpuuls somcuhat uiwii its se\cnt\ 
^\^le^e the condition is associated with niflrXed rise ui Uniperaturc, 
the patient should be kept m bed \s a nilc hout\cr there is not 
sufBaent nse in temperature or gineml prostration to make tins 
neccbsan and under oppropnnto treatment, most patients ma\ be 
kept ambulant, 

J-ocalli the call is for support with jircssure and this ma\ lx. obtained 
m a number of waja. The simplest wai is b\ the cmplo\jnent of a 
hca \7 woNcu jock-strap that is a trifle small for tJio imlividuaL B\ 
mtcrposing cotton between the scrotum and tlic jock-strap and 
pulhog the latter well up toward tJio waistlme suffiatiit ])n»surc can 
b> moiutaincd to giic great relief from pam 
FtuUng m this, a cross bpicu bondage of the permeum ma> be uscil 
or one of the 6e\ cral adhcsiN o plaster supports that ha\ c been adviscil 
*\ruch comfort ma\ be obtamcil bi Bunio s method of encircling the 
swollen side of the scrotum with a wide rubber bondage fastened b> 
ocUksi^'C 

rbe intravenous injection of JO cc of a 10 i>cr cent solution of cal 
cjum gluconate dailv for four or fiic dais has giM« tho miter bis 
bebt results. A 5 per cent soliitiou of cniciuui chlondt also is of v oluc, 
though It is more ta^ic than tho glucoiuc acid salt of calaiim 
Th^ 13 bttlc, if aiu nrtuc to tho v-onous ointments that have 
been suggested aud the scrotal bkin stands tlicui poorly Heat and 
cold both have tlicir adv'ocates Vaccines have caused such marked 
local reaction that sloughing of the scrotal contents ensued 
Snrticid Trettment.— While surgical mtervcntion is not needed m 
any great number of eases of acute epididymitis rt must bo admitted 
that it lias a defimte field of Ubcfulncas. In the presence of definite 
abscess formation it ma> become inipcmtivc. In the presence of high 
contmued fever associated with great pam it is a pnxredurc attended 
with tho most gratifying results To withhold it under such dreum 
stances often is to subject tho patient to inucli needless sufTtnng and 
jicrhaps not a little nsk, Fortmiately such cobea arc rare 
In the jireseucc of repeated attacks of epididyTmtifl the operation 
of vasectomy deserves scnous conoidcrotion If done the pronmal 
end of the \as should bo turned back aud securely fastened To tie it 
and drop it back in the wound ofteu means that it will reGstobhah its 
contmuity and perhaps subject the patient to further recurrences of 
conditiona for which the operation was performed 
Sterility —The rehef of bterflitv occasioned b\ bilateral epididymiitis 
13 deserving of careful cousKlcnition It is rare for such stenJitv to be 
due to occlusion of tbo conducting structures proumal to the epi 
didvTnal tube Ilmce the possibflity of anastomosis of the i as wi^h 
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the swollen ampullar end of the vas per rectum. If possible, opera- 
tion should be delayed some hours, for if the trouble is due to a des- 
cending vasitis, the differential diagnosis is not in doubt on the fol- 
lowing day. Greater delay is unwise 
Upon rare occasions this condition causes symptoms of acute ureteral 
block with marked renal pain. This usually clears up within twenty- 
four hours, however, and probably is due to transient occlusion of 
the lower ureter from swelling of the vas where it passes between the 
ureter and the bladder wall 

During the acute stage of epididymitis the urethi-al discharge usu- 
ally reduces or entirely ceases, so that the voided urme may be clear 
As the acute symptoms subside the discliarge gradually returns 
Involvement of one epididymis and then the other is not rare, but 
concomitant bilateral epididymitis is quite unusual 

If true abscess formation occurs resolution may take place, but 
moie commonly the abscess points toward the skin suiface and, if 
not incised, ruptures spontaneously 
The marked sjnnptoms of epididymitis uninfluenced by treatment 
mcrease durmg the first two days, remam stationary foi several more, 
and then gradually subside Pam usually is gone by the end of a 
week, though the swelling is slow in disappearing 
Diagnosis.— The diagnosis of frank gonorrheal epididymitis usually 
IS a simple matter It should not be overlooked, however, that tuber- 
culous epididymitis at times has an onset just as pamful and ful- 
mmatmg It also should be remembered that non-gonorrheal epidid- 
ymitis is m no sense a rare condition, particularly m the presence of 
urinary obstruction 

Luetic epidid3'mitis is larely of acute onset nor is it pamful, as a 
lule The swellmg usually is sIoav m development and the condition 
IS moie likely to be confused AVith tubeiculosis than with gonorrhea 
The differentiation between descending vasitis, appendicitis and 
ureteral block has been cited above 

The history or presence of gonorrheal discharge, together with the 
acuteness of the symptoms, seldom leave much doubt as to the cause 
of the epididj'^mitis Where the history is not typical and discharge 
is absent the gonococcus may be found in the urinary sediment or the 
complement-fixation test may otter a solution to the problem 

Prognosis —The prognosis of epididymitis is largely a question of 
the production of sterihty for the complication almost nevei causes 
death There are a few recorded cases of death from peritonitis, 
which, though cited as due to epididymitis, were more probably due 
to an associated semmal vesicular abscess 
The destruction of the scrotal contents by gangrene is rare, while 
the destruction of the epididymis by abscess formation takes place 
with greater frequency. 

So far as the effect upon the course of the urethral infection is con- 
cerned, epididymitis at tunes seems to shorten it somewhat. 

Bairinger cites m the second edition of this Avork the report of Benzla 
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grcatpstvrainlactmt\ and iia thu* w the pcnod whoRin tlic mciilcncc 
of \enercal dLscobea follows nnich the same trend Jt u ens\ to under- 
stand wh\ wc ha\chccnj>orend\ toctJiisidcr these descnses ns the mam 
factor m the detemunation of conditions fa\onng such discliargcs 
In this group of cases howe\cr there were UO iiaticnts wlm liad nc\ cr 
had a ^cnc^cal disease and at least onc-half as nian\ whose venereal 
disease had occurred manv vears before the non-specific urtthntis and 
hnrdlv could Iw a factor except m those wntli iiostgunorrheal stnetnre 
Tliere were 24 patients with stneture 

\nothcr interesting point is that at least 227 of the urethral dis- 
charges were increU the reuctioo of the anterior urethral mucous 
membrane to infection back of the cut-olf muscle and 44 of the dis- 
charges ■were comp>osed solcK of mucus and mercl> the hv'\>crsccn.tma 
of a normal substance Hus leaves us hut 02 in which the cause was 
in the nntenor urethra though the 24 stneture jiaticnts hud both 
antenor stneture and prostatitis. 

These figures become rather sinking when it is c'onsidercil that it is 
rather a widespread custom to view non-specific urethral ilisclmrgu 
os an indication of antenor uixtlirol iiatbologj and to treat it as such 
rhe) reveal ratiicr stnkingl> whv success m treatment lias been so 
often lackujg in bnlliance. Treatment amicil soltlv at this portion 
of the canal is onlv oppropnatc for slightly over 18 per cent of the 
patients, and even in these success often is to be bad onlv bv chnium 
tion of the non-bactcnal factors that have rcflllv jirecipitated the 
trouble Thus it is obvious tliat the proper core of tlicsiO patients 
rests largelv m the dctennmation of these things and their eradication 

One cannot take a narrow view of this question and make manv of 
his patients happv nor docs he get far bs IcUmg hva mind dwell too 
much upon the particular bactena present m a given discharge It 
13 more than hkclv that the patient has earned for vears progerutora 
of those bactena without the least sign of trouble. V better view is 
toward a studj of factors that could upi>et mucosal phvsioloc* or bio- 
chemiatn suflicicntlv to cause such on outixiurmg of leukocvtcs from 
its surface. 


There is httle to suggest that onj great proportion of these eases is 
really duo to mucosal penetration bj the bactena jircsent as is tlio 
case with gonorrhea- In most of them the dischorgo a])parcntlv is 
more of the nature of a mucosal surface response to hbcrntwl bactcnal 
terms either from luxuriant surface growth or as the result of toxins 
emptied from on associated poorly-dnumng mucous dmniicl Tins la 
rather well borne out bv the fact that attention to mfcttion m these 
c^nnels usuallv will obbtenite the antenor urethral discharge in the 
“"“t portion of the tract I'erticukrlv 
‘rtio of tlie discharge a^ted with iion-si>c«fic iimstalic 
infectKins, of which there were ^ case, m the aforemcntion'il^nl 

nottrw.thefaw.tr.theurethra.raj'hlf*^^^^^^^^ 
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the testicular hilum is well worth considering wherever the sterility 
IS considered a misfortune and not a boon This operation has regis- 
teied many successes, carries little, if any, danger and can be recom- 
mended without fear It, however, should not be presented to the 
patient m too glowing terms, as it has more failures than successes 
to its ciedit One makes no mistake m placing the evidence before 
the patient and allowing him to make his own decision 

NON-GONORRHEAL URETHRAL DISCHARGE. 

Etiological Considerations — The subject of non-specific urethral dis- 
charges has been a medical bugbear for many years Considering 
that an almost endless number of etiological factors can cause the 
urethral mucous membrane to pour out pus, this is easilj^ understood 
We here are faced by conditions of a sort that cause one to wonder 
why such discharges are not far more frequent than they really are, 
for we have an anterior urethra lined by a mucous membrane of 
extreme sensitiveness, a membrane that pours out both mucus and 
leukocytes as the result of even mmor grades of irritation 

We commonly find a number of different bacteria normally inhabit- 
mg the urethral lumen, living m apparent sj mbiosis with the tissues 
and with one another Apparently this seemmgly happy state of 
affairs is terminated with the greatest of ease by a number of things 
Because of these bacteria, which usually appear m numbers in the 
discharge from an urethra m which this biological balance has been 
broken, we have thought, perhaps, more m terms of infection than 
m those of the thmgs that made it possible for the evidences of infec- 
tion to appear Because much of our treatment has been aimed at 
infection, we largely have overlooked the things that allowed the 
infection to occur and persist, and our results have not always been 
too satisfactory By projecting our attention beyond the actual dis- 
charge and perhaps the particular bacteria m it, we rather quicklj' 
pick up a number of thmgs that help us greatly m our understanding 
of the malady and often m our treatment of it 

One of the most interesting observations in such a search is that 
non-specific urethral discharges are extremely rare before the age of 
eighteen years and almost as unusual after the age of forty-five years 
Where they do occur after this age it usually is not pus but mucus 
If it IS pus the patient almost always has an urethral stricture, and 
even here Ave find almost as many epithelial cells as we do leukocytes 
In an etiological study of 333 cases of such urethral discharges, there 
was none m mdividuals under eighteen years of age and only 9 beyond 
forty-five years They ranged m numbers as folloAVS eighteen to 
tAventy years, 17, twenty -one to tAventy-five years, 85, tAventy-six 
to thirty years, thirty-one to thirty-five years, 77, thirty-six to 
forty years, 43, forty-one to fortA-fi\’-e years, 18, forty-six to fifty 
years, 5, fifty-one to sixty years, 4 

By this it can be seen that the condition is one of the period oi 
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charge that the> escape detection If there la a suggcsti\c histon 
particulorlj if the patient is mamed it is a uise plan to tnillect one 
of the spccunens from tutl\e to eighteen hours after the coiisiunptiou 
of some okohol before assuring the patient he has not a gonococcal 
infecUon 

If the patient complains of a duichQrgc in the morning onl\ he 
should be gi\eii a glass shde and instructed to bring a smear of it m 
for studi Because this is not routnieU liuno it u sot iincomwon 
to see patients who ha\c been p\en o prolonged course of trcatmint 
to remo\ e a discharge that was due soleK to a h\'persccretion of mucus. 

Not onl} IS one interested m the bactenal content of the discharge 
but he often gams greater diagnostic aid from a stud> of its cellular 
content Particularl\ is this true as regards the number of epitbehol 
cells present for large numbers of these cells are a decidedK relmlde 
indication that the discliarge is due to prolonged chemical treatments 
to the urethra or to urethral sincture 
IIa\Tng assuretl one s self that gonorrhea is not present h\ a stuili 
of the discharge he is on safe ground to proceed further with his studies 
The most important of the^e is the 5tud\ of the prostatic secretion as 
approiimateH 7o per cent of such discharges are iluc to prostatic 
infection The prostatic accretion diould be atudiwl uuiler the high- 
power lens la the freali condition and care should be token to assure 
one s self that tbere an. no tnchomonaib present for aiicb infestations 
are not cured b\ prostatic massage uor is much reduction in tlit 
piwtaOc pus brought about bv such tn-otment if tliej are present 
Thej should be suspected and repeated^ scorched for m patients 
b*\mg a modcrateI\ profuse mucoid discharge associoted with pros- 
tatic mfection and not influenced b\ prostatic massage Thew seldom 
arc m the urethra and not the prostate but one makes no mistake if 
ho studies all mucoid discharges in the fresh condition for these 
parasites. 

Cowper 5 glands should be palpated as should also tiie seminal 
vesicles, though these latter seldom are a factor m the causation of 
non-specific discharges. 

If prostaPe infection is present attention should be giien to the 
tonsils and the teeth for it is usualb from oral infections that focal 
infective prostaPtis onguiates os has been ated under that heading 
While it, perhaps is a good procedure to cam out a c>-stoHirethro*- 
scopKBtudj mpaPentapresenpDgprostatJcinfcctioiiofnon gonorrheal 
ongin It 13 not alwaj-s possible or wise to do 80 It howeier should 
be done m those patients whose prostatic infections do not respond 
to treatment Portjcularlj is this so if there are no oral mfecPoiis to 
tccoimt for lack of progress towmd cure for the presence of ejats 
or other pathologj m the posterior luethra usualJ^ will pre\ ent pros- 
tate improvement k stud\ for stricture m patients with chronic 
uiacaargo snowing much epithehum is imperatiie. 

Aside from these studies the history 
nostedata. This is particularl> true u 


at times presents \ aluable diag 
i those patients dei eloping non- 
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of an effort upon the part of the urethra to protect itself against 
treatment onslaughts, a piocess in which the mucosa overdoes its work 
These are easily singled out by the enormous percentage of epithelial 
cells found m the discharge, a condition rarely seen m other patients 
unless a stricture is present 

A recital of the findings in the above series will do much to show 
the breadth of the etiological field, though these do not m any sense 
cover all of the possible causes and factors at play m every case of 
non-specific urethral discharge There were 237 discharges composed 
of pus, 50 composed largely of epithelial cells, 44 composed almost 
entirely of mucus and 1 was composed of semen In 26 there was no 
obvious etiological factor Some of these were seen during an epidemic 
of influenza and, as the pneumococcus was present m many, it is 
possible that influenza was a factor, as it is a singular coincidence that 
this bacterium is not encountered m any great number of urethral 
discharges except during or after an influenzal epidemic In 34 
patients there was a history of prolonged chemical treatment to the 
urethra and m 15 the discharge followed chemical prophylactic 
mjections 

Many of the patients presented more than one possible causal lesion 
These were as follows Prostatitis, 227 (55 of these were of definite 
focal infective origin), posterior urethral eysts, 41, tuberculosis, 9, 
anterior urethral papilloma, 3, prostatic hypertrophy (infected), 1, 
prostatic abscess, 2, Cowpentis, 3, trichomonas vaginalis infestation, 3, 
stricture, 24 Three were evidently due to irritating postmenstrual 
vaginal secretions, 2 followed drmkmg of bad liquor and 12 followed 
instrumental trauma to the urethra Though there was none m this 
series, one should consider a pin-pomt urethral meatus as a possible 
cause, as well as infections of the preputial sac 

Thirty-eight of the cases presented Gram-positive intracellular diplo- 
cocci that could not possibly have been difterentiated from the gono- 
coccus without the Gram stain 

Diagnosis —With so many possible underlying causes and with 
intelligent treatment almost solely dependent upon the removal of 
these causes, it is apparent that there is far more to the question of 
diagnosis than the microscopic study of the discharge Not that one 
would speak slightingly of this, however, for there is no way m which 
the discharge can be proved non-gonorrheal except by the repeated 
and careful use of both the Gram stain and the microscope To have 
neglected the former m this series would have been to inform the 
38 patients whose discharge contained Gram-positive intracellular 
diplococci that they had gonorrhea when they did not, and to have 
neglected the microscope would have been to have added to this a 
deep abyss of ignorance The world has not produced as yet the 
doctor who can tell gonorrheal from non-gonorrheal discharges by 
their chmeal manifestations alone 

One should not be satisfied by a single microscopic study, for it is 
possible for gonorrheal patients to have so few gonococci m the chs- 
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noNcr luuL. Imd ponorrUwi or whose nttatk of };i)Uorrluii took placx 
num\ jeors IkIoix. tlie prostatitis in (pu*btioii llic UNcmgt age at 
whjcli poatgonorrliml prostatitis oixnra is littwcin twentN fi\c ami 
thirt\ N ears, w hcrous tlie a\ erogc age of tlic jMiticiit with focal nifi.“cti\ o 
prostatitis is fort\ iiine\cQr3- 

In iiostgonorrheal prostatitis tlie entire glandular stnicture appar 
cntK ismfiftod os w cndeiicwl 1»\ the fact tliat the bccixtion expresses! 
from Mich a jirnatate is thorough^ iiiternnxeil with pus cells. In focal 
infectuc prostatitis the prtKctci often ilocs not ni\ol\c all of tlie ucim 
and DiQn\ fields of normal prostatic secretion coinmoiiK are seen 
In fact the infection is ao tlcep scatetl at times that pus is ohtainetl 
onl\ at a second or thml prostatic stripping a finding almost nc\cr 
encountered in prostatitis of gonococcal origin 

Our accumulating cxjiencnces with focal infective ])n>t»tntitis have 
seneil to dunfv mun\ things that heretofore have been but ]K)orl\ 
understood and thev have servetl to reveal a greater field of common 
interest between the urologist and those in other fields of mitlicint 
So true u this latter that the urologist who plav s a lone huml with tins 
form of jirostQtic uife'Ctimi not onlv misses much of the clinical jneturt 
but more often renders but an inconipletc service to his jiaticiits, for 
uyialU this lesion is onlv a \«irt of a general pathological picture 
To grasp the beginiiing of the ston one cannot take a liniiteil view 
Not onl> 13 there some deeper phv Biological or bioehenncal ixuson whv 
the patient dev cloiH“dlu3 causal infections but there arc c<iuall\ obscure 
reasons whv he develops a socondan prostolitis, as well as whv be 
so often shows local or general scnsitiantioiis to the toxins ingcndcrcd 
in them 


InterreUtism Batweea Theta Fod o( lalactioa.— lonsillar and dental 
infections ore of such common occnrrcnce tiiat thej in theuiMlve# 
offer but slight reason for us to feel that prnstatic uifictions arc dircctlv 
due to them ParticuiorJi la this true when wt rcalixc that perhaps 
at least 35 per cent of all men bev on<l tJic age of tlnrtj fiv e v cars hav e 
a prostatic mfection but when we find tliut at least Oo per cent f * 
these latter hav e oral infection wlucli is cert ainlv not so j)rcdoimnaiiil“ 
the case in other groups of males of the sauic age we begin to su,.p.*c- 
that there must be some relation between these so wnlclv Ioca.^3 
infections "NMien we sec prostatic infection follow acute oral infer 
this suspicion becomes firmer until our otlicr common clinical 
vations regordmg tlus close ossociatiun raises it to the httir-. fJ 
conviction though it must be adimUcil that the whole nrocfc, > 
most unusual one ^ 


Not ool^ a there coen rem«„ to Kl.cvo tlio prostatic m/er'„ o . 
deamteh caused b> these more dlslont foa but it is eten i 
msttcr to prote that the mfection iii tl.o prostate csrm.t f.,7 , 

p^aueutlj so long as tliesc other lufccUoiis persist, i,, rr... 
that one is r^abh^e m predicting the pnsence of sor , a b 
tion it bt prostate taatment Im i» not able to improve t .e s , 
■copic appearance of the prostatic sctretion mthin L • 
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specific discharge the day after sexual mteicomse, as such discharges 
often are due to postmenstiual vaginal secretions 

Treatment — The treatment of non-specific urethral discharge is so 
essentially that of the causal factors as largely to direct attention away 
from the urethra itself, for unless these causes are removed little 
success can be had by treatment to the urethral mucous membrane 
In fact, the discharge usually will stop without treatment to this 
membrane if the underlying patholog}'^ is removed Thus, prostatic 
infection should be given its appropriate treatment, strictures should 
be dilated, urethral cysts or papilloma should be removed by fulgura- 
tion, a pm-pomt meatus calls for a meatotomy, balanoposthitis should 
be cured by cleansing washes, infected teeth should be extracted and 
infected tonsils should be removed 
The patient who must cohabit wuth a woman whose postmenstrual 
secretions irritate should refrain from intercourse for a week after 
menstruation or use a condom The patient who has had urethral 
injections ovei a great length of time and shows much epithelium in 
his discharge should have an urethral vacation The patient with a 
mucous discharge should be told that it is hjqDersecretion of a physio- 
logical fluid and should be let alone The patient with a trichomonas 
infestation should be treated as is advised under that heading 

Chronic urethral discharges almost invariably are due to deeper 
pathology or stricture and no amount of anterior urethral treatment 
alone will cure them 

Discharges of short duration m the absence of deeper pathology, 
usually respond promptly to mild mucosal stimulation The daily 
injections of solutions of the strengths advised for gonorrhea generally 
clear them up within a week Failure to improve usually means over- 
looked causal factors 

NON-GONORRHEAL PROSTATITIS 

Prostatic infections, other than those due to gonorrhea and tuber- 
culosis, are almost solely secondary to some more distant focus of 
infection In at least 95 per cent of the cases these primary foci are 
either m the dental fossie or the tonsils Occasionally the gall-bladder 
and gastro-mtestmal tract seem to be the causal foci Some few seem 
to be secondary to an acute infectious disease, notably influenza 
Almost never do infections of the facial sinuses seem to play a part 
Just what are the factors at play m the determination of such 
secondary prostatic infections is not known In fact, the entire ques- 
tion rests upon chnical experience wherein the association of these 
infections with prostatic infections is far too constant to be overlooked 
Not only are they constant but it requires little observation to reveal 
that they play an important part in their causation and in their con- 
tinuance So true is this that we have given the term “Focal Infective 
Prostatitis” to them 

That such prostatic infections are not of gonococcal origin is shown 
by the fact that they occur most commonly in individuals who either 
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cauic aciito cxaarbations of «yinptonis in the tii^ncs most lnghl> 
soiiaitmil to tliLOi as well as tbt gcneraluc*! s^^npton )3 of malaise 
and a tcodenct toward temperature iinboliuict. 

It tlius IS ap)>arent that b> digital manipulation of such a prostate 
wo force into the sn stem at largo some of tlic particular to\in to which 
It 13 so liighl\ scnatiicd a point to which we heretofore have given 
Uttio attention 

Tbs Ellecti of Tbwo Batetiona,— Vs we turn to tlic effects of those 
reactions upon the patient we find tlmt thev do not dilfcr greatly 
from those obaerved in our use of specific vaccines. Vnd while thej 
ore of httio danger in the luildtr focal infective comlitions, the> uuiv 
be of the gravcht imiwrtaucc to thoso of a more severe nature In 
the pres 4 .nce of eve Icaions the threshold of ocular toxin tolcrmcc niav 
be so narrow that the reaction niaj be of a disastrous sort ITie same 
ma> be true of adv anccil mv ocanhtis and acute arthritis. In adv auced 
chronic arthritis too severe a reaction is far from pleasant for the 
patient and is not witliout liaxerU Severe and repeated rcoctions of 
the tvpo dcfinitelv retanl restoration to normal of tin. ihstont condition 
and even slight reactions if often rcpcatcil nrv not to tlic patient a 
odvontage- 

Tberapeatie Coztfldsntions.— It thus vrdl l>c seen tiiat tlic treatniuit 
of focal mfectiv c prostatitis b> prostutic massage ui the patient hav mg 
an> distant focal infective manifestation presents considtrutions thnt 
•re not of great importance in patients not having such distant svmp- 
toms or leaoos nor m tjio presence of postgonorrhcol prostatitis. In 
both of these latter groups such massage ma> be com^ out m a waj 
governed onlv b\ the coudition of the prostate itself 
In the iiaPent having a distant mamfestatiou of touc nlwiorptioii 
tJiere loom tlie aH-importont considerations of toxin dosage and toxin 
tolerance And ax toxin dos>agc m tins regard is dependent upon the 
amount of pressure made upon the mfcctid gland it is oiivious that 
in the earlj stage* of treatment at least this considtration 13 of far 
more importance to the padent than is the mere matter of promotion 
of prostatic dramage. h or one cannot foretell safelv just how aensitiv o 
the patient is to the particular taxin nor just how much ham a reaction 
niaj do It therefore is important thnt the first prostatic mampulations 
in Mich patients bo of such a gentle nature that they could not possibly 
cause a severe reaction Particularly is tlus so in the presence of 
severe m\ ocanhtis and anj ocular lesions. In them no elTort should 
be made to obtain prostatic secretion for study Even tlie gentlest 
prostatic preasuro will cause a reaction that leav es httio doubt regarding 
the association of the prostate with the other lesions. The same 
admomtion u not without importance in the severer grades of arthritis 
for in tlicm a profound reaction often makes the patent definifelv 
worse for days or weeks. 


One should not be misled bj a small^ Ann prostate 
found commonlj m patients with deforming orthntis. 


for these arc 
To the exaui- 
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the other hand, the prostatic secretion is rendered free of pus and the 
infection recurs, he is at least 90 per cent safe in predicting the finding 
of further tooth-root infections or pus in the tonsils that have been 
presumed to be non-mfected So constant are these occurrences as 
to carry the entire question of their interielation far beyond the possi- 
bihty of mere coincidence 

That the facial sinuses play little, if any, part in prostatic infections 
IS shown by the fact that the gland can be carried on to cure despite 
the persistence of the former, a thing certainly not true of tonsillar, 
dental, gall-bladder and gastro-intestinal infections that bear a relation 
to the prostatic focus 

Relation of Distant Focal Infective Lesions. — While it is possibly the 
case that focal mfective prostatitis alone may institute some of the 
many distant sjmiptoms and lesions that we have come to view as due 
to toxic absorption from some hmited focus of infection, it is probable 
that they m most cases are not the initial cause More often these 
are started by the focus to which the prostatic infection is secondary 
and the persisting prostatic infection is the reason why the patient 
does not wholly recover when the other infections aie eradicated. 
That this 13 the case is shown by the frequency with which such 
patients become symptom-free so qmckly after the institution of 
prostatic massage And that the prostatic infection is an important 
part of the focal infective picture is further shown by the fact that 
at least 50 per cent of these patients experience an increase m their 
distant symptoms within twenty-four hours of their first prostatic 
massage So constant is this reaction m the presence of massive 
arthritis and focal infective lesions of the ej'^e that its failuie to take 
place IS rather safe evidence that the prostate, though infected, has 
nothing to do ivith these distant symptoms or lesions calling for the 
prostatic study One can go furthei than this and say that failuie to 
improve these distant conditions by prostatic massage is either pi oof 
that a primary infection elsewhere persists oi that the prostatic infec- 
tion has no causal relation with those conditions 

The Distant Reactions from Prostatic Massage —Reactions caused by 
digital mampulation of the prostate gland usually occur during the 
first twelve hours and subside within twenty-four hours Occasionally 
they are delayed twenty-four hours and, upon extremely rare occa- 
sions, even forty-eight hours In the presence of advanced arthritic 
changes, acute arthritis, ocular lesions, such as ulcerative keratitis 
and iritis, and of myocarditis, the reactions often are seveie and long 
contmued, the patient being made definitely worse for days Occasion- 
ally the reaction m other conditions is little more than a feeling of 
malaise with a slight and brief elevation of temperature Rarely 
there may be a chill and temperature i caching even to 104° F 

The Causes of These Reactions —A study of these distant reactions 
shows them to be analogous with those brought about by the parenteral 
admmistration of specific toxins They show the same tendency to 
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either t\T>c of lesion tlie cxprcsictl fluid should bo examined rq>catedl> 
bN darh-ficltl before surface healing has taken place The presence 
of ulceration should be suspected m c\tr> jiaticnt shovnng the faintest 
sujtRCStion of blooil in Ins urethral discharge that is not due to treatmen t, 
Urethrorrhea,— U\ the term urcthrorrhea is meant an appt*arancc 
at the unuar. meatus of normal uretliral secretion in the abnormal 
quantities. It dilfcrs from the discharges due to inflammation or 
cellular desquamation ni that it is almost devoid of cellular elements 
on microscopic studv The discliarge is composed of mucus with 
Qolj an occasional leukocide or epithelial cell entangled in it The 
diagnosis of it, tlicrcfore is onlv to be made b\ microscopic stud^ 
This condition gathers its importance from the fact that it so com- 
monlv 13 considered a sign of disease and often is treated for long 
penods of time under tliat belief Its impressive soumhng name has 
been a catchword for the charlatan With it he has thrown fear into 
the minds of his vnetnus. 

Etlolofy — lieing due to an increased secretion of urethral mucus 
the condition mav result from nuj cause tliat can stimulate such 
hj'pcrph\8iolog> It IS more common m vouth and carlv adult life 
Dunog this f)cnod it coQimonl> is due to excess in sexual excitement 
Frequent masturbation or prolonged crethrism of on> tv’po favors it 
Congestion of the prostate from these or otlicr causes at tmics occasions 
such an excessive flow of mucus. It is rather common following 
chemical treatment to the urethra over long pcnwls of time 
The consumption of alcohol in quantitv ofUn is followed m normal 
indivnduals b\ an urethral moisture wlncli at times ina> be of such 
a nature as to constitute a true urcthrorrhea- Some individuals 
alwavs have on unuiimllv moist urethral mucous memliranc Their 
attention seldom la aUracte<l to it until constant urethral stripping 
after a suspiaous sexual contact reveals its presence bpon rare 
occasions the condition is due to stricture of large caliber 

Troatment— Though tlic condibou has no piathologicnl imjiortanco 
It often has a profound psvchic one It rather commonlv precipitates 
the patient into a definite neurosis unless his mind is put at rest 
reganhng it. An effort should be made to determme and remove its 
cause If due to sexual excesses the patient should know that he 
prolmblj cannot get nd of it without correcting his habits. If the 
habits mean too much to him to be discontinued he should know that 
the excessive secretion of mucus can do him no possible harm 
In the presence of prosUtic congestion this should be correctid bv 
a short course of prostatic massage but even then efforts should be 
mode to remove the causes of the prostatic congestion When the 
mucus IS due to prolonged urethral treatments thej should be dis- 


UrethrorrliK doe, not lend iteelf kradl; to cure bi athcr urctbnil 
when thej are d^utmued Where, there « a 
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ining finger they leel as though they eould not i)ossil)ly he placing a 
part in the focal infective pictuie And yet if they are .subjected to 
firm pressure great harm may ensue 

It requires very little exiierience with prostatic massage in focal 
infective patients to show that the production of no reaction, or at most, 
only the slightest reaction is of far greater value fiom a therapeutic 
standpoint than is the production of the severer grades 
While the leal aim of massage is the promotion of the drainage of 
purulent products, one does best at times to make this a consideration 
secondary m importance to that of immunity stimulation or, perhaps, 
distant tissue desensiti/ation. 

The frequency of prostatic massage m these patients in the early 
stages must be governed by the reactions they occasion They should 
not be repeated until at least three days after such a reaction entirely 
has subsided In the later stages they should be repeated every three 
or four da} s as is the case with postgonorrheal prostatitis 
An abundant evperience with autogenous vaccines in the treatment 
of focal infective prostatitis has convinced the writer that they are 
prone to prevent cure This is readily understood when we realize 
that the digital massage of such glands is m itself a virtual auto- 
vaccmation 

The possibility of recurrent attacks of infection should be borne 
in mind Not only should several studies at three months’ intervals 
be made after apparent cure, but repeated roentgenograms of the 
teeth of those who have had dental abscesses are of equal importance 
As with postgonorrheal prostatitis, it often is wise to give a two 
months’ rest from treatment to those patients whose residual infection 
remams stationary after three or four months of treatment 

Syphilitic Urethritis. — Chancre of the urethra and meatus occurs 
with sufficient frequency to warrant consideration It perhaps is 
more frequent than is supposed, though the given incidence ranges 
from 10 to 15 per cent of all genital chancres To say that chancre 
should be suspected in all mdurated lesions involving the meatus 
and the distal portion of the urethra is to overlook the fact that 
chancres rather commonly show no palpable induration The belief 
that they do is a heritage of the older clinical days Our experiences 
with dark-field studies of the secretions of penile ulcerations have shown 
us that an enormous proportion of them are not noticeably indurated 
In fact, lesions that m the predark-field days would have received no 
serious attention rather commonly are shown to contain the Trepo- 
nema pallidum 

Thus one should be on the alert, for even the smallest of meatal and 
urethral ulcerations may be the initial lesions of syphilis Such ulcer- 
ations usually are accompanied by a mucoid urethral discharge which 
persists despite local treatment The fear is not that one may be too 
dihgent in his search for these lesions, but that he may view such 
thmgs so ligthly that a dark-field study is not deemed necessary 
In the presence of palpable induration suspicion is always aroused In 



CHAPTER VIII 

DISE.VSES OF THE URETHRA IN THE FENEVLL 

BtMNCEXTJ OCO\01l MD F^V C J 

In recent jeara the female urcthm hns attracted more clinical 
consKleratJon than fonuerlv Tina added attention has resulted in 
numerous reports suggesting tJmt this structure is frequently the site 
of pathological changes ^hich had prcMOUslj been o\erlooked Unn 
arv disturbances arc so common in women and with the almost 
umversaJ increase in dctaiJed stud\ of the entire unnnry tract bv 
modem methods, it is to be expected that more precise information 
has been gained about the frequency of mdiMcIuol lesions and tlicir 
association with allied conditions m the unnarv and generate o tracts. 

In a t,tud\ of 1000 women with frequenev of unnation Bugbcc^ 
claimed that lesions of the urethra were partialiv or wholh responaiblQ 
in 000 instances. Stevens’* in consKlcnng consecutive cases of 
unnarj disturlwiiiccs in women desenb^ the urethra as wholly 
responsible for the svTnptoms in 50 and partialJv responsible m 17d 
The modem tendency is to consider svstem patJiology b\ making 
a careful sun ey of the entire unnan tract to diacov er the extent and 
character of the lesions producing unnory sviiiptoms and th’afunctiou 
Onlv m this wav can proper emphasis, both as to diognosjis and treat 
ment be given to disease of die femaio urethra \ffcctions of the 
cervix uten uterus uterine adnexa remote foci of infection and oven 
neurological disease must be included inabroaddiognosticconsidenitioo 


ANATOUT OF THE FEMALE UBETHEA. 

The female urethra unlike that of the male has a solelv urinary 
function It 13 a short vnde channel analogous to the membranous 
portion of the male urethra. 

This canal is curved and of cvlindncal shape and is about 1^ mches 
m length extendmg from the bladder to the vestibule It courses 
obliquely downwanl and forward behind tho svTuphyais pubis and is 
somewhat concave antenorly The external onfico (meatus) is found 
m vaned forms it is usu^y shaped like an mverted \ but may 
appear as a v ertical slit or as a dimple or depression m the membranous 
folds of the vestibule between the clrtons and the vagmal mtroitus. 
The onflee constitutes the narroweet portion of the canal and is fre- 
quently overlapped by marginal folds of mucosa which conceal the 
urethral lumen The urethral wall is made up of a muscular sub- 
mucous or er^e, and a mucous coat The epithelium of this imme 
mu^. mcmhnm. u ot the rtratified sqtMiou, type, except near the 

u trumhonal m trpe. The mucow u thromi into lonptiiiJmal (okU 
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gonococcal mfection the caliber of the urethra should be investigated 
and if nairowmgs are encountered they should be dilated If the 
patient’s mind is at rest regarding its significance, no local treatment 
IS needed in most cases Here, often, Nature is the better doctor 

Prostatorrhea. — Like uiethioirhea, this name is used to signify a 
hjTiersecretion which may be due to much the same cause The 
prostatic secretion most commonly escapes from the uiethra as the 
result of straining at stool It is more common in iela\ed, poorly- 
nourished individuals, for whieh reason it has been a simple matter 
for the charlatan to use it as a cause instead of a result 

Individuals Avho ha\ e had long courses of prostatic massage for the 
cure of gonoiiheal prostatitis aie prone to force out some prostatic 
secretion at stool They rarely do so, however, until some months 
after these treatments have been discontinued The condition is due 
more to prostatic relaxation than to the production of an abnormal 
amount of secretion 

Treatment —The condition can do the patient no possible harm 
aside from the mental anxiety it causes him It can be prevented by 
occasional prostatic massage but shows a tendency to recur when such 
treatments are stopped unless an effort is made to improve the patient’s 
general muscular tone Usually Nature will correct matters unaided 
or it will disappear as the patient resumes his former sexual outlets, 
be they masturbation oi intercourse 

Spermatorrhea —Though of decidedly rare occurience, this has been 
one of the charlatans’ greatest stocks in trade He has capitalized it 
under the heads of “Lost Manhood,” “Loss of Vital Fluid,” and like 
captions, and by it has built up a vast following among the neurotically 
inclined It has meant millions of dollars to him 

While it IS not uncommon to observe a few spermatozoa in the 
centrifuged sediment of morning samples of urine, it is extremely rare 
to observe a patient whose urethral discharge is composed of seminal 
elements A fair number of patients, however, occasionally force 
some semen out when straining at stool or to expel the last few drops 
of urine 

Even true spermatorrhea is a matter of no real moment to the 
patient, so far as health is concerned Its only importance is of a 
psychological nature It is not an escape of fluid the patient needs 
and it can continue for jears without harm It has, perhaps, a sexual 
importance in that such patients court surprise if they consider with- 
drawal a safe contraceptu e measure Even m patients who do have 
true spermatorrhea it is rarely a constant condition There usually 
are long interA als during which it is absent Often it only takes place 
when the patient is run down or tired Commonly it only follows 
heavy physical exercise Local treatment has no influence upon it 
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2 Th« IntolimUXT SpMncter of the BUdder (Sphinctor Ve*k») — 

part this niusdc pla\s in cloauiR of the uretJini it la dilficult to 
decide. To dcn\ it3 effect eiitireh i>ccni3 iinrcui,onablc for three 
reasons. In the first iilace it l* eiii»\ in uretlirch>cop\ to con\incc 
oneself that the internal urethral onficc clo^t» quite fimiK aliout the 
instninicnt In tlie second place the non-e.xistcnct of an anatomicoUi 
demonstrable orliicular muscle does not neccssanK mean that the part 
111 question lacks the power to function as an obturator In the third 
])lace this sphincter is capable of resisting a considerable pressure 
from the hlatlder as can lie shown b\ csstogrophv If the bladder is 
filled with solutiou opaque to roentgen ra\s and the jmticnt is asked 
to press os if she desirwl to \oicl a rotntgen-ni\ taken at this time 
just before the bladder licgins to cuipti shows no indication of the 
upper urethra lx?coming filiwi Botli frontal and lateral Mens show 
the dearlj deniarcatc^l outbnc of the mtcriml onficc 

3 The Sphlactar TrlcoiudU. — The sphmeter tngoimlis fonns a sling 
shaped loop of fibers m the upjicr port of the anttnor woU of the 
urethra, \cconling to Kalishcr ** thc?c fillers arc conipase<l entirel\ 
of saiootli rnusdo ami extend all the wax aroiiiKl to the iiatcrul on- 
ficcaond into the fumlusof the blodtlcr xcbcrcthex liccomc coutmuoua 
with the muscular coat of the latter 

4 The Ezteirul Urethral Sphloeter — llie c-Ttcmal urethral spbmctcr 
IS not a sjihmctcr m the true sense It fonns a cuif sliapcd tunnel 
opening out bflckwonl around the urethra and it is thus more properlx 
named the <»mpr«*or uretAnr muscle As has been statctl tins stnic- 
ture IS chicflx composcil of striated musde enclosed in the urogenital 
diaphragm It is perhaps doubtful whether the trigonal and external 
aphmctcra can lx; considered anatoruicalh or functionallj os entireU 
separate entities, 

) The HUtm Urofealtalls or External rni->«fnf Mechanlxm. — The 
hiatus urogemtalis is the last of the fixe component parts on which 
normal contmcnce might be thought to depend Some observers hold 
that the muscles and fascxie sxirrounding the urethra are maml) mstru- 
mental m dosing the bladder One argument m this direction is that 
the interposition method for restonng contmence shoxvs that the 
dosing mechanism of the bladilcr depends m great measure on the 
underljing support 

On reviewmg all tlie anatomical considerations howexer the facts 
sccra to point to the closing mechanism of the female urethra as being 
located chicflx in a combined action of the urctlual imiscles tlicmselx cs 

The bladder is emptied bj contraction of the detrusor musde follow 
mg relaxation of the uret^I and the compressor urethne muscles 
(See Giapter on Anatomj and Plix-solojo of Blndder for mochnuiam of 
imctuntion ) 

The blood supplx of the female urethra is from the internal pudic 
mfenor \eaical and uterme arteries. The xems dram mto the pre- 
v^cal or pudendal pltxusea. The IxTnphatics pass to the nodes of 
the mgumal region and to the deeper pelxnc and hvpogastnc cham 

u tJ 1—21 
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by the contraction of the surrounding muscles In the innei third of 
the canal the mucosa presents many small tubular glands, while the 
outer portion contains fewer, more widely scattered larger glands 
Just within the external meatus, usually on the floor of the urethra, 
he the two opemngs of Skene’s (paia-urethral) glands These ducts 
may open upon the vestibule outside of the mucous membiane of the 
uietlira Additional para-iirethral ducts and glands may be found 
about or at some distance from the external methral orifice and must 
not be overlooked when searching for infected foci 

The submucosa is a stratum of loose areolai tissue containing 
elastic fibers and a network of cavernous venous spaces which form a 
spongy erectile tissue. 

The muscular coat, which is continuous with that of the bladdei, 
IS composed of an inner non-stuated, longitudinal laj'^er and an outer 
non-striated, circular layer The outer circular layer is of importance 
because its upper poition sin rounds tlie vesical outlet to form the 
involuntary sphincter of the bladdei and this muscle, therefore, is 
leally a urethral one which extends into the legion underlying the 
trigone Both these smooth muscle layeis are not voluntarily con- 
trollable and receive then innervation from the pelvic ganglia of the 
sympathetic hj^Dogastric plexus 

Between the two layeis of the triangular ligament of the perineum 
the canal is sunounded by a layer of striated muscle fibers which form 
the voluntary musculai sphincter (compressor urethrie) These stri- 
ated fibers suriound completely only the upper portion of the urethra 
above the uiethro-vagmal septum, Avhere bands interlace both m fiont 
of and behind the uiethia to form a circular muscle Some of these 
fibeis extend longitudmally upward beneath tire uiethra toward the 
bladdei This striated muscle, compressor uiethrm, is innervated 
through branches of the pudic nerve 

Thompson'^'’ has recently made studies of the female urethra with 
special reference to the closing mechanism of the bladder He has 
shown by a senes of roentgenograms that the normal urethra has a 
curious angular profile contrary to the usual anatomical description 
With regard to the closing mechanism of the female bladder there has 
been greatly divided opinion The proper explanation for this function 
seems to center about the following points (1) Tangential relationship 
of the urethra to the base of the bladder, (2) extent of action of sphinc- 
ter vesiciE, often called the internal urethral sphincter, (3) sphincter 
trigonalis, or the intermediate sphmctei , (4) activity of external sphincter 
of urethra, (5) hiatus urogemtalis, or external closing mechanism 

1 The Tangential Relationship of the Urethra to the Base of the 
Bladder —To the character of this relationship it is hardly possible to 
ascribe any great importance, masmuch as it does not exist at all m 
very young individuals In the child the bladder is placed at a high 
level, it IS more or less torpedo-shaped and opens perpendicularly mto 
the urinary canal In the adult it occupies a lower level, and is more 
rounded toward the cervix, whence the urethra leads off in a tangential 
direction 
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stncture is found it is treated as described bter before further examina- 
tion IS made. 

Urethroscopic exnnimation is made, in the absence of low-cnhbcr 
stncture, m Ae position and •aith the mstniincnt ciiosen b> the mdi 
^^dual examiner The knee-chest position, using the air urethroscope 
ofKellv 13 not a popular metliod among urologists it is uncomfortable 
fatigmng and often offunsne to the pntienL To those cxpenenccd m 
the method it ma> possess ad\ajitngC3 but for the a\cragc exammer 
the dorsal position and some tvpe of irrigating direct or scmiduwt 
\'ision telescopic instrument is recommended The McCarthy or 
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"i oung urethroscope with the lamp at the distal eitremitj are \ erv 
satisfactory for ordmori visuahxation of the female urethra. Ileoeut 
vduable additions to more detafled study of the female urethra are 
the Butterfield female urethroscope and the Doimnaahim* dilator 
^t-Mirethroecope. Water dnatmg near viaon imtrmnenta such as 
the Brown-Buerger uhhci^ urethroscope or the McCarthy cisto- 
™tWpe are most vduable m eiamimug the deeper jMrfion of 
the urethra comcident mth careful cvstoacop.c eramlnahou ffere 
n't!'* “^rtruments wUl rest mfh the whoa, 

final gmdewdl be eipenence Itself (Figs. ISC 1ST 1 SS ami I sit ) 
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EXAMINATION OF THE FEMALE URETHRA. 

Preparatory to examination the patient should present herself witli- 
out voiding urine and without cleansing the vulva by bath or douche 
for a period of from four to six hours This allows an inspection of the 
urethral orifice and para-urethral ducts for purulent discharge which, 
if present, may be taken upon a platinum or Avire loop and smeared 
over the surface of a clean glass slide and stained by the method 
desired 

The patient is placed m the dorsal position and the thighs and 
abdomen draped with clean linen The labia are best separated at 
their upper margins with the thumb and index finger of the left hand 
The vestibule and meatus are thus brought into clear view and the 
amount and character of urethral discharge is noted At this time 
careful search for vestibular or para-urethral ducts should be made 
and, if present, gentle pressure applied to express any purulent secre- 
tion for microscopic examination It not infrequently happens that 
these extra-uretlu-al ducts are infected with gonococci, while the 
urethra itself is free of infection At this time the urethral orifice 
should be thoroughly observed for redness, edema, prolapse of the 
mucosa and possible presence of caruncle or new growth The meatus 
and mtroitus region should be cleansed with 1 to 2000 bichloride or 
oxycyanide of mercury solution and dried completely with sterile 
gauze Following this the floor of the uiethra is carefully palpated 
with the right index finger and by gently pressing from behind forward 
any secretion appearing at the meatus may be transferred for exam- 
ination to glass slides by means of a platinum loop 

The two-glass test is considered a valuable procedure by many 
urologists. Properly performed, it entails a most thorough cleansing 
of the vaginal region after a thorough douching of the vagina The 
patient then voids urine into two glasses and, if the infection is limited 
to the urethra, the urine in the first glass will be turbid or contain 
many gross shreds The second glass will be clear The test is fussy 
and often unsatisfactory because of incomplete vaginal cleansing. 
A preferable method is to irrigate the urethra repeatedly with warm 
sterile Avater or 2 per cent boric acid solution and then insert a small 
urethral catheter through which the urme may be drawn into a sterile 
container for analysis and culture 

The anterioi thud of the urethra may be inspected by eversion of 
the urethral lips or, if indicated, by means of a skenoscope This 
instrument often allows of a more thorough inspection of the para- 
urethral ducts and m some instances secretion is seen and obtained 
at the orifices of these ducts when it could not be secured by manual 
palpation 

The urethral lumen is next cahbiated Avith woven silk-elastic olive- 
tipped bougies Isolated stricture occurs at or just inside the external 
meatus For this reason woven bougies may buckle and a similar 
metal instrument is sometimes to be preferred for this procedure If a 
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UrethroKopy — IiibtrumciitQl cxaniumtioij u coiitmiiKlicatcil ui 
acute urctbral mflflinmalion deusc btneturc or evteusn t new growth 
The female urvtlinv haa uaualK been tlc5>cnbal oa highh faeiihitue to 
matnuuentation In ni\-® expentnet proniiing the lumen is not 
contracted the gentle introduction of a urctliroscope rarcK elicits 
anj comphunt from the patient. 

Vnesthctics to be cH'ccti\e must be applie<l topiculh and tlie usual 
procedure is to insert cotton a])phcntor3 soaked in solution \ntlnn 
the urtthral lumen nm aj>]>lKtttJou w frequentU more, distressing 
to tin. patient than the tjamunation itself Injections of anesthetic 
solutions through a capillan tube or soiai! catheter gi\e bttlc or no 
anesthetic effect In higlib ner\ ous a omtn h^^)odc^nlc mjcction of 
morphine and tlic n.*ctal insertion of cocon butter supjiositorj contam- 
i to > gram cadi of extract of opium and extract of belladonna 
obNaatea the nccessilj of urethral anes>thvsia Tlic drugs used bs 
tliose who fa\ or local anesthesia ore novocQUie nupcrcainc mctacamc 
etc. in the strengths ad\ ocatctl for mucosal apiihcation It is most 
important both for com/ort uml for thoroughness tolimethetxamuia 
tion relati\cl> painless and if the otammer can see a pos&ibilit\ of an 
unfa%t)rablc reaction on the part of eithtr urethra or patient a complete 
anestheaia should bo gi\ CD Caudal spinid nitrous o\ido os> gen and 
eth\ lene arc preferred ui such instances Gentleness, the right mstru 
ment and thorough lubrication moke this requirement rarcK pcccasnrj 

The urethroscope should l>c introduced into the blodilcr the urine 
allowttl to cacape nml with the <listi.Ddjng solution rumung slouly 
through the tube tlic inspection licgun at Oie internal \C6ical orifice. 
Polypi pedunculateil grov.ths aud ^artatlon» m the uonual mucosal 
outlmo are carefull\ noted as the instrument is slovrlj ami genth 
withdrawn o\er the surfaco of the urethra. Core must Ixi taken not 
to o\erdi3tend the bladder diinng the inspection os this frequentK 
causea more discomfort than the inspection of the urethra itsdf 

Following mstrunientation it is wdl to instill into the bladder from 
o to 10 cc, of mild colloidal silier solution both for the sedative and 
antiseptic effect. 


MAUOEMATIONa OP THE PEMAIE UBETHBA 

Congemtal defects of tlie female urethra are much Ic« common than 
m the male. 

Abience — \bsenco of the urethra is very rarely observed. Wien 
this condition occurs there is usually a \csico-v aginal defect associated 
with other anomalies of the urinary tract such as c-xstrophi of the 
bladder or patent urachus. Xtresia of the urethra has been reported 
^ ^ association with exstrophy or other bladder anomalv 

Do^o Hrathra.— Cases of complete and incomplete double urethra 
e been report^ In wme cases one canal ongintfed m a conginital 
bladder divemculurn Bifurcation or forking of the urethra in whiW. 
ca«5 tlie angle uretliral canal anses from the bladder and diudes into 
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Fig 189 — Dourmashkm dilator cyato-urcthroscope for tho female 
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‘Mercier rc\ncrn'a all operationa for epispadias in v.omcn umler four 
heading as follows 

1 Simple intervention where the object is to narrow the (kfonned 
urethra Wth this object m m*w some surgeons among whom is 
Gersunj have twiatwl the urethru on its axis afttr a complete diascc* 
Uon Others hke Ilnckenhnick ha\c performed the narrowing on 
the neck of the bladder b^ setting sutures around it. These procedures 
have been failures in establishing itujiroved unnarj func-tion 

2 rbe object of these operations ha\o been to dongnto tlio incoiu 

plete urethra or to create a new eoiuil The urctlira is fomictl b\ a 
flap fixed in the sulcus <Ui iding tbu labia niajora and the ditons. This 
flap in some has bcui taken from the pudic region Potel 

obtained hia flap from the tissue l^iug on each side of the furrow 
Muratow made the flap from a jilcce of the hjTuen None of these 
procedures resulted in a complete continence of uniiu 

3 Operations in this groiiii combine the tccliniquo of the jireceding 
two These have been advocated b> \an der Heaven and Nov6- 
Josscrand ® lineflj tlio prtxwluro is as follows 

(а) The urethra is elongatcsl bj means of lateral flaps cut on either 
side of the furrow 

(б) The urethra is narrow od bv the excision of a flap on the anterior 
wall of the vagina near the neck of the bladder 

(e) The operation is CDDiplctc<l bv tbe suture of the labia and of tlie 
clitoris. 

Tlio end results of this group of o|>crations ora problematical os 
regards fujictKin 

4 The object of ojiu^Uous in this group is to rcstoro the internal 
sphincter bv traru^lanting some of the neighboring muscles around tbe 
neck of the bladder Gobell used the pyraniidahs muscle ou a child 
aged SLX j ears with perfect functional ro^ts. Thompson traoisiflanted 
the rectus abdommahs and cured lus patient. Dennng sutured around 
the neck of the bladder a flap of the rectus femons and obtamed com- 
plete contmcncc of unue. 

Mercier borrowed from oil four of the above procedures and drained 
the bladder by cj'stotomj for fifteen flag's. The cj'stotomy tube was 
removed on the fifteenth day ami at tins tune a soft rubber catheter 
was inserted m the urethra for five da^Ti, at which time the suprapubic 
wound was completely healed A perfect functional result was olj- 
tained and the patient voided four to five tunes a day and never at 
night (Figs. 190 to 190 ) 

Hypofpadlas. — iryTxwpadms is a defective development of the 
external portion of the infenor urethral wall by which the external 
meatus appean as an oblique opemng on the anterior vaginal walk 
Ihis condition is a pathological rantv only about 40 bemg 

recorded The position of the urethral meatus may bo only slightly 
behind the nomial location or if the entire urethral wall is absent the 
condition may resemble a vTSico-vaginol fistula. -Vs m hypospadias 
m the male the meatus is frequently constneted and all of the symp- 
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two canals with sepaiate openings on the vestibule, is more common 
than two disci ete canals Dannrenther® obseived a patient with a 
complete double iirethia with a cai uncle at one meatus, llemoval 
of the cai uncle icheved the complaint of ficquency and burning on 
urination 

Double uiethra must be ditteientiated fiom peii-uretlual hstulie 
which are nevei congenital and usually the result of peri-urethral 
infection. The abnormal opening of one ureter upon the vestibule or 
near the uiethia must not be confused with double urethra 
Epispadias. — Epispadias is a congenital deformity of the uiethra 
characterized by partial or complete absence of its superior wall (roof) 
It IS much more rarely found in the female than m the male In all, 
about 50 cases have been reported up to 1935 
Dm and classifies epispadias in ivomen as occinamg m five tjqies 
The first, and most simple, is that in which the clitoris is divided m 
halves and the urethral orifice is merely above its normal level. The 
second form, subpubic or symphyseal epispadias, presents a defect m 
the formation of the anterior portion of the methra The third is 
called the total, or retiosymphyseal, epispadias, m which the anterior 
urethral wall defect extends to the bladder but with an intaet sphincter 
The fourth form is the subsymphyseal exstrophy in which the sphmcter 
function IS lacking but the symphysis is in place The fifth form is 
the common form of exstrophy of the bladder, associated with diastasis 
of the symphysis ICeimauner^^ gives a more simple classification as 
follows (1) Partial epispadias, m winch the urethra is so constructed 
that there is partial sphmcter control, (2) complete epispadias, where 
the defect extends into the bladder and there is no sphmcter control 
at all In the first form the symphysis is normal, in the second, it is 
separated 

Associated defects, such as division of the vulva, bifid vagina, 
diastasis recti and mgumal hernice, are often present with epispadias 
Symptoms,— The symptoms of epispadias are those of partial or 
complete urinary mcontmence with dribbling of urme and irritation 
of the adjacent skm surfaces 

Treatment. — ^The simple defect of the external extremity of the 
superior waU just below the clitoris necessitates no treatment These 
cases have no defect of the sphmcter and are rarely seen by the surgeon 
Cases of second degree (subpubic) epispadias with no defect of the 
mternal sphmcter may demand plastic operation to restore the junction 
of the labia majora and mmora m the median hne, and to reform the 
divided clitoris 

Epispadias complicated by exstrophy of the bladder is a problem 
of bladder surgery necessitatmg exclusion of the bladder and urethra 
and transplantation of the meters mto the sigmoid colon 

The patients having partial or complete mcontmence are those who 
come to the smgeon for relief Such cases have more recently been 
reported by Lowei,^® Thompson, Demmg,® Sexton, Davis,^ and 
Mercier 
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chronic ulccmtiou and infection. In a sense the tnmma ma> 5 urel> 
be considered as an indirect cause of these lesions. 

Blows of external ^^olcnco that cause injury to the female urethra 
arelargcb confined to fractiuijof thcpchisond erushing mjunca which 
tear the urethra or puncture its wolb b> fragmented ^iculcs of bone. 
It 15 a common habit for joungstera to sit on a croquet mallet while 
waiting turn to pla> This is a dangerous practice m that the mallet 
ma} brcalv alJmnng the handle to penetrate the vagina urethra or 
penneum I ha\c repaired two such injuries, one of the vagina and 
urethra and one of the vagina and bladder floor From personal 
reports I know of two other such instances, although I ha\e seen no 
similar references in the htcrature- 
The urethra has occabionail> been injured during coitus In forced 
mtercourse especially m young girb, incontmencc may result Iha\e 
seen seierol instances of female urethral injury when the male used 
some mechamcal de\icc os a substitute for a normal erection of tho 
penis. Forable dilatation of tho urethra by an exmmmiig finger 
either purposely or bv error m seeking laginal palpation has b«u 
reported os a cause of partial or complete mcontuiencc 
Urethral trauma from cathetenrabon or instrumentation is all too 
frequent and is inexcusable- It is usually the result of improper tram- 
ing on the port of nurses, mtems or eien phN’Bicums thcmscUcs. 
A proper aseptic techmque of cathetemation should be thoroughly 
impressed and rcimprcsscd upon medical students and nurses bv a 
teacher suffiaently expencncai to convey tho importance of the pro- 
cedure. The most important requirements are full and complete 
exposure of tho \ catibule, thorough cleaning of the entire region good 
visial knowledge of the exact location of the meatus, and then gentle 
passage (shghtJy upward) of a thoroughly lubncoted stcnle catheter of 
proper diameter iSothing is so objectionable as a nurse or intern 
attempting to cathctenxc a patient who is slumped down m bed m 
such a position that innumerable ingmal jabs are finally followed by 
the tnumphant passage of a catheter, the tip of nhich has previously 
entered the vagma or been dragged across tho vulva or penneum 
Instrumental injury of the urethra results from too rapid dilatation 
with sounds, bulbous bougies urethroscopes, cjatoscopes or htho- 
tntes. In several instances I haie seen a badly lacerated urethra 
with permanent sphincter damage from the forcible instrumental 
extraction of a leaical calculus with cystoscopic rongeur or hthotnte. 
Oi-erenthuaiasin m the use of the KoUmonti dilator may injure tlie 
urethra If a blunt nosed straight urethroscope or cystoscopo is to 
be passed the external meatus should always be dilated suffiaently 
beforehand to insure a painless msertion and a smooth passage of the 
instrument A gloss or metal catheter may be perfectly safe m the 
bands of on expert iihen used by unskdled or careless hands cither 
of them mav be most dangerous 

Operati>e mjunea of the female urethra may accompany mtcntioual 
or unintentional mcisions into its wail Inciaon of suburethral 
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toms that are usually associated with urethral stricture may result 
Other defects in development of tlie vagina or vulva have been reported 
m association with hypospadias Among these are an unusually large 
chtoriSj a posterioi displacement of the vaginal outlet, and the vagina 
opening into the uiethra In some cases there is almost complete 
absence of the inferior uietliral wall (floor) with lack of sphincter 
action and resultant incontinence of urine 

Symptoms.— There are no symptoms of this anomaly if the sphincter 
is active and if the meatus is Avell forward on the anterior vaginal Avail, 
If the hymen is intact, the urine may flow into the vagina and later 
dribble from the vaginal outlet In hypospadias of marked degree 
there is usually partial or complete incontinence and the skin of the 
Anilva and thig;hs is often excoriated In some cases Avith this defect, 
m which a very small vagina and the urethra had a common vaginal 
outlet, “coitus mtra-urethram" has been carried on for years 

Treatment.— Dilatation of the orifice by straight metal sounds is 
the only necessary treatment m the case of stiictiire of the meatus 
Avhere no incontinence exists If the defective urethral Avail is asso- 
ciated Avith partial or complete incontinence of urine, reconstruction 
by plastic operation is advisable This is accomplished by bunging 
together over a catheter tAvo lateral flaps of vaginal mucosa sufficiently 
long to replace that portion of the urethra that is missing A sphmcter 
“reefing” operation, similar to that described by HoAvard A. Kelly, 
may then restore urinary control. 

INJURIES OF THE FEMALE URETHRA. 

Injuries of the female urethra may be classified as bemg due to 
trauma mcident to childbirth, external violence, catheterization and 
mstrumentation, and surgical operations 

The most common injury is that produced m childbirth through 
compression of the muscular tissue of the urethra between the child’s 
head and the symphysis pubis or between obstetrical forceps and the 
symphysis There may be no mjury evident at the time of its produc- 
tion and the effects may take months or years to bring about sufficient 
functional derangement to produce symptoms Prolonged pressure 
from the fetal head may result m severe contusion or laceration of the 
muscle fibers and mucosa The sequela may be a weakened urethral 
wall with dilatation of the lumen or, in contrast, there may result a 
chronic infiltration Avith fibrosis and stricture formation The injury 
to the urethral muscles may result in Aveakemng their contractde power 
with subsequent partial incontmence of urine The latter effect may 
be immediate or long delayed 

It IS questionable as to AA'^hat extent urethral trauma during child- 
birth may be directly responsible for vascular, lymphatic and mucosal 
changes later in life Cystocele Avith resultant urinary retention, 
pyelitis and cystitis are often associated Avith polypi and villous excres- 
cences of the urethral mucosa, trigonal hyperplasia and hyperemia, and 
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l*ici8ion of the rcdurulant mucosa ^Mth approximation of the cut 
edges of the mucosa and the xcstibular margin of the urethral openmg 
IS u5Uq 1I\ recommended 

\ simple and cffectnc method which we ha\o used ainco lOlS 
consists m mtcrhnear coagulotion of the prolapsed tissue Ij\ ermore'* 
recommeiMlcd stellate fulgumtion' in 1921 Our technique is as 
follows Slow biiwlar electrocoagulation (duithenii>) is accomplished 
bj placing a thin flat elcctitxlt i inch long and J mch wide (lirect]\ 
in contact with the prolapsctl mucosa A slow desiccation is pre- 
ferred as the entire depth of the mucosa should be coaguInte<l ^^^^en 



Fio 10 >10 108 


Fia IB —Method of dMlroriag cAmocl* of unllm. 

Fio 108.— Appe«mice of unihral ptoUpM ImmodbkUljr after tivKlment. A ipp«»r 
inee ol onUm six metki slUr tbo show trMtmeot (Corbus sod O Coaor ) 

steaiiimg occurs at the edge of the e!cctro<lc the current is released 
The electrode la then applied to three equidistant jwrtions of the lumen 
m the same manner At the time of coagulation no appreciable shnnh 
ing of the prolapse is noted The bulging meatus shows four gra\Tsb- 
whitc lines of desiccation with prolapsed or normal mucosa between 
Sloughing of these areas takes place dowl> or not at all A slow scar 
tissue formation results which contracts the mucosa sNmmetncallj 
hterallx pulling the meatus and surroundmg mucosa mward If the 
coagulation has been done tran3\erseh with the urethral wall no 
actual contraction of the lumen results. In 22 patients treated in this 
manner the results were excellent and there was no stneture formation 
O^igs. lf)7 and 198 ) 
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abscess oi Skene’s glands may lesult in fistula or stnctuie In plastic 
procedines for the relief of cystocele, uteiine piolapse, or intei position 
of the uterus, injury to the uiethra must be carefully avoided Inju- 
dicious cauterization of the uiethia by chemicals oi by the use of the 
actual cautery or high-frequency currents may result m sloughing and 
subsequent cicatrisation 

Treatment.— The mam tieatment is preventive and needs no further 
comment Uietliral laceration associated with fractuie of the pelvis 
or other external violence calls for proper urinary drainage, avoidance 
of regional infection and preservation or repair of the uiethral lumen 
and musculature 

PROLAPSE OF THE FEMALE URETHRA 

Prolapse of the urethra designates an extrusion of the mucous 
membrane through the external meatus The condition may be 
partial or complete but usually the entire ciicumference of the uretliral 
mucosa protrudes 

Prolapse results from prolonged oi repeated straining, such as occurs 
m tedious labors, difficulty m voiding or m defecation Vesical calcu- 
lus, urethritis, urethral calculus, polypi, excessive constipation and 
prolonged paroxysms of coughing may be mentioned as direct causes 
In some instances none of these conditions exist and it is impossible 
to explain the onset of the prolapse That this condition occurs at all 
IS probably dependent upon the fact that in some women there is an 
abnormal redundancy of the mucosa which is not firmly attached to 
the underlying structures 

Partial prolapse appears as a pedunculated tumor protruding from 
the meatus and is usually confused with caruncle Complete prolapse, 
on first inspection, suggests a tumor at the meatus, but careful exam- 
mation shows the integrity of the uiethral mucosa and its continuity 
with the mucous membrane covermg the vestibule at the meatus 
Unless there has been strangulation, the mucosa is red and pouting, 
but when prolonged venous obstruction has existed, the area is blue 
and edematous and may even be fissured, ulcerated or necrotic The 
area is exquisitely tender and bleeds when touched Caruncle, polypi, 
hemorrhoidal condition of the veins of the urethra, new growth and 
inflammatory swellings of the urethra must be differentiated 

Prolapse is most common m the extremes of life Keefe'® leports 
the age mcidence as follows Under fifteen years of age, 60 per cent, 
between fifteen and forty years of age, 12 per cent, past forty years 
of age, 28 per cent 

The subjective symptoms are those of a tender, easily bleeding 
external meatus and a burning pain on urination which sometimes 
amounts to a constant desire to void with a feeling of residuum 

Treatment.— Reduction of the mucosa by digital pressure or by 
means of a soft rubber catheter may be successful if the cause of 
straining can be removed forthwith This group includes those with 
vesical calculus, rectal stricture, cystocele and allied conditions 
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Ful 199 — Urvtcnl coOad ap to dl^rrtlnllala of tnokl* amhja. (PMlrBt of 

Ur R II Ilcrla) 



Fia 200. Op*qti* K>latfcffl outlinin* df^ertfculoni of fcmAU iir»thr*. (Berbrt) 
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DIVERTICULUM (URETHROCELE) OP THE FEMALE URETHRA 

Diverticulum, or urethrocele, is a pouch or sacculation formed by 
dilatation of a circumsciibed poition of the inferior Avail of the urethra 

DiA'^erticiilum of the female uiethra ma}’’ be classified as follows 

1 True Dtverliculum —The protrusion presenting all layers of the 
ui ethral Avail 

2 Fahe Diverhadum —In this instance there is a ciicumscribed 
dilatation m Avhich the musculaiis shows a break m continuity and 
the piotrusion presents only the layers of submiicosa and mucosa 

3 Incomplete Urethro-vagmal Fistula —This condition is, m fact, 
not a diverticulum at all, since there is a loss of continuity of all the 
layers of the urethral Avail and the pocket ends blindly in the urethro- 
vaginal septum This condition aviII be discussed later under sub- 
urethral abscess 

Jareckd'* uses the term “urine pocket” to designate any of these 
pouches connected Avith the urethra Diverticulum occurs most com- 
monly in Avomen Avho have borne several children and m whom repeated 
traumatisms to the anterior Amgmal Avail have injured the urethral 
musculature Inflammatory closure of the urethral gland ducts AVith 
resultant retention cysts which suppurate and perforate the urethral 
Avail may give rise to false diverticula Inflammation is continued m 
the sac by urine being forced in during each micturition 

Many Avriters question the congenital theory of origm HoUine 
regarded his case as definitely one of congenital origin Veit reported 
a diverticulum Avith a double orifice leading into the urethra He 
believed that the origin Avas congenital and suggested that the diverticu- 
lum might have originated from Gartner’s ducts Fromme^^ reported 
a patient with a supernumerary ureter opening into a urine pocket 
He looked on this finding as a proof of Veit's contention that some 
diverticula of the female urethra Avere of congenital origin. 

The protrusion is commonly seen as a tumefaction upon the anterior 
vaginal wall, 1 to 3 cm m diameter If the orifice of the diverticulum 
IS large, pressure upon the vaginal aspect gives a sense of a fluctuant 
cyst and its contents may be easily expressed into tlie urethra and 
flow out of the external meatus If the urethral opening is small or 
obstructed by calcareous material, the tumor feels firm and hard and 
the content cannot easily be expressed 

A probe or small sound may be inserted transurethrally into the sac 
and felt vagmally Urethroscopic examination may permit vision of 
the orifice and insertion of an opaque ureteral catheter or the injection 
of opaque solution for outline of the diverticulum on a roentgenogram 
Figs 199, 200 and 201 shoAV the value of these procedures 

The difleiential diagnosis includes cysts of the vaginal Avail and 
vesico-vagmal septum, calculus retained in the urethra, and various 
degrees of cystocele Urethroscopy and ui ethrography gnm an exact 
definition of the condition Avhich is suggested by vaginal inspection and 
palpation 
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The symptoms are those of painful and fiequeiit urination, pyuria, 
tenderness in the anterior vaginal wall and a purulent urethral dis- 
charge. Dribbling for a sufheient time to empty the sac may lollow 
each uiination TJie patient may lejiort relief from emptying the sac 
by digital pressure on the anteiior vaginal wall 



Fio 201 — llttention m diverticulum uftcr witlidruwul of catheter (lierbat ) 



I< lo 202 — Plain roentgenoKrarn ahowing calculua m urethral diverticulum (.Shivera 

and Cooney ) 
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CaIcoU In Urethral Dlvertlcnla.— Shl^e^s and Cooiie}*^ report on 
instance of a large calculus m a urethral (li\ crticuluui The^ collected 
onlv 22 such case reports in the literature Of tlicbc, the stone formed 
around a foreign bod\ in 3 instances. In the cases in whicli there was 
no foreign bod\ as a nucleus, all but 2 w ere. mstanccs in luch the stone 
originated Qbo\c, and during migration became lodged in the uretlira 


V 



Fu Z01 — Ur«t«nl ettbetfr eoUed up (a <U\ei1(culuiD cofiUinjDK fioM (^ven and 
Coon*) > 



Fia 304. — Dirrrtluiluni ooatwnim itono mud op*qu* iolutioa. (Whlvcrm mud CooMy ) 


subsequently forming a diverbculum The> conclude that mcluding 
their patient, onlv 3 authentic cases are on record where a calculus 
formed pnmanlj m a diverticular sac. (Figs, 202 to 20o ) 
Treatment.— TTie ideal method for treatment of urethrocele is the 
total oicmon of the entire sac through a vaginal mcision 4fter com 
plete remo\al the wound is closed b> mterrupted sutures from aide to 
u u 1—22 
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Side over a catheter or sound and the vaginal layers approximated 
below Because of infection in the diveiticular sac, healing after exei- 
sion and suture may be difficult For this reason Shivers and Cooney 
recommend diversion of the urine through suprapubic cystostomy for 
a period of at least eighteen days 

If, alter excision and suture, the area bieaks down, a urethro-vaginal 
fistula results This may subsequently be closed by a simple eversion 
and suture over an indwelling uiethral catheter 



Fia JOS — .Stone rcnio\cd from dncrticuluni (bbi\ ers and Cooney ) 


CALCULUS OF THE FEMALE URETHEA. 

Urethral calculus m the female is rare, as compared with the inci- 
dence in the male Most calculi found m the urethra are of renal or 
vesical origm and have been arrested in the course of their descent 
Vesical or renal calculi of considerable size will usually pass naturally 
from the bladder because the female urethra is short, relatively straight 
and easily dilatable Vesical calculi sometimes present prolongations 
into the urethra. Foreign bodies inserted into the urethra (hairpins, 
darning needles, chewing gum, etc) have been caught m the canal 
and served as a nucleus for stone formation 

Since the external meatus is the narrowest portion of the urethra, 
the calculus is usually lodged at this point Impactmg is more com- 
mon m association with stricture 

Symptoms.— The symptoms are those of partial or complete obstruc- 
tion to urination, frequent and painful urmation, pyuria and hematuria 
If the stone cannot be seen after separating the lips of the external 
meatus, it may be palpated upon a small metal catheter or sound and 
vagmal palpation at the end of the instrument will reveal the position 
of the stone. Visualization with the urethroscope is occasionally 
possible but is rarely necessary to make the diagnosis 

Treatment —As a rule, the calculus may be expressed from the 
urethra by the fingers m the vagina Dilatation of the urethra, injec- 
tion of albolene or olive oil and extraction of the stone with forceps 
usually meets with success An alligator type of forceps is useful m 
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grasping the stone If the stone is jagged, too large for ea8> expres- 
sion or if there is alrcad\ morkcil urcthntis with cdciiin it is better 
to push It back into the bladder If considerable infection exists an 
indwelling catheter for a dn\ or two ma^ be followetl b\ the safer 
procedure of introducing a c\*sto3copic hthotnte or rongeur and 
cruslimg the stone Tmuniatisni of tlie urethm cspcciall\ in the 
precnce of an infectetl imne is to be a\oi()ctl I ha^c rcpairecl the 
urethra of 2 patients m whom too forceful ^cnlo^ al of iiniwctetl urethral 
calculi was follonwl )» imnar\ mconiwcncc 

tJBETHEO-VAQINAL FiaTULfi 

This t^■pe of fistula is rare except in osirfiaation u ith c.\tensi\ c ^ csico- 
\'aginal fistula- Most coimnonK thc\ are the scrpiclo, of ptn-urethral 
abscesses incisions into the urctlim dn'uUion of the urethral lumen 
or following misdirected liigb-fri‘qucnc\ elcctncal applications to the 
urethral mucosa, I ha\o seen two following radium application and 
three after fulgumtion In the latter instances sliort circuiting of the 
current was probabb rcsponsblo for the onginal urethral bum 
Thu condition ma\ not lie apparent to the patient who notes onh 
a slight dribbling from the \Tigintt after unnation ^ opnitis or ^'ul\ ihs 
ma\ result The opening of tlit fistula is casilx seen speculum 
inspection of the antenor \aginol wall It nm\ olso he seen but \nth 
more difSculn b\ urethroscop\ If the ojicning is hjuail it ma\ heal 
over an mdwelling urethral catheter after aircttngc or the application 
of sib er nitrate. Fxposurc of the urethra through the \Qguia freeing 
the edges of the fistula and closure b\ purse string o\er a catheter 
u usualls a simple procedure \^ hero radjinn lias causotl the destruc- 
tion healrngmaj be difficult or long dclaj od 

NIOPLASMS OF THE FEMALE UHETHEA 

bew growths of the female urethra arise from the mucous membrane 
and its blood \ easels, The\ arc usually benign m character but ore 
more commonly malignant than was fortnerb supposed 
Urethral neoplasms raaj be classified as follows 
Benign —Caruncle pob^pus and papilloma 

— Fpithclioma carcinoma adenocoranoma (rare) and 
sarcoma (verj rare) 

Benlfn Neoplums of tb« Female Urethrs 

Caruncle — The term canmeJe as applied to the female urethra 
mcludes the \'anous tj-pes of mucous polj-pi which toko ongm at the 
meatus. These maj arise from a broad base or a slender stalk and 
usuallj take ongm on the floor of the urethral meatus. Caruncles 
are usually smgle but occasionally multiple and as a rule they are 
^e^> fragile bleeding easflj on pressure, Thej are mtenseb red m 
color owing to their extreme vasculantj and appear as sessile or 
pedunculated rospberrj -hke structures. 
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Histology.— Histologically caruncles may be divided into two types, 
papillomatous and angiomatous. The former tjqie is far more common 
and IS covered by stratified squamous or transitional epithelium sup- 
ported by a connective-tissue framework The groivth usually shows 
a diffuse inflammation with infiltration of mononuclear or polymorpho- 
nuclear leukocytes The angiomatous type is composed of preponder- 
ance of dilated vessels with but a small amount of connective tissue 
between them 

The type of canmcle ■which arises as an acute reaction to persistent 
gonorrheal inflammation of the endocervix and urethra usually sub- 
sides with the irritative discharge Occasionally the condition persists 
even m the absence of all irritation Caruncle oecurs most frequently 
m women past middle age, and is commonly seen in very elderly women 
In most of these it is rare to get a history of an antecedent venereal 
disease 

Ssonptoms — Clmically, a caruncle may be very tender and trouble- 
some or the patient may be totally unawmre of its presence The most 
frequent symptom is pamful urmation This may vary from a mere 
burning sensation to that of excruciatmg*pain Coitus may be very 
pamful and followed bj'’ profuse bleeding The tumor may be so 
tender that ’^mlkmg or sitting is associated with constant localized 
pain, or there may be no pain at all but frequent attacks of bleedmg 
This may occur following urmation or be entirely dissociated from this 
function In some instances one sees an otherwise normal and stabile 


woman converted into a nervous, irritable wreck as the result of a 
small caruncle VHiere pam and bleedmg are absent, the condition 
may be discovered only on urethral or pelvic exammation 

Inspection of the protruding polypoid structure at the urinary 
meatus usually leaves little doubt as to the correct diagnosis Confu- 
sion with various degrees of urethral prolapse may occur, but m 
prolapse the mucosa is not friable, rarely bleeds easily and can usually 
be seen as a crescentic ectropion Carcmoma of the urethra, although 
a rare condition, may be confused with caruncle and this lesion should 
always be considered Ulceration and necrosis of the area should 


always call for microscopic exammation 

Treatment — Unlike most bemgn tumors, urethral caruncle is prone 
to recur unless the entire vascular base is removed or destroyed 
The mere clipping of its pedicle, as is so frequently done, is usuallj'’ 
foUoued by recurrence Cauterization with silver nitrate, before or 
after such a procedure, is likewise unsatisfactory Two methods of 
treatment are practised by skilled urologists — surgical resection ana 
electric desiccation (thermoelectric coagulation, not fulgurationj 
Surgical resection must insure complete removal of the caruncle by a 
circular incision around the meatus, dissectmg free the urethral mucous 
membrane m a wmy analogous to the 'VNTntehead operation for hemor- 
rhoids The freed distal portion of the urethra is then excised beyond 
the pomt of origm of the caruncle and the base cauterized or the short- 
ened urethra may be sutured to the edge of the circular incision 
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One who hfia attempted surgical excision rcalites the degree of blce<lmg 
which results and the possible trauma to the urethral wall of hemostnts 
and hgoturcs. If the urethral floor w too w idelj excised and suturing 
IS attempted to repair the defect, partial mcontiiiciicc maj result, 
Crenshaw^ has excised man\ caruncles succcssfulli but docs not suture 
the urethra after resection I fe adnscs scaring die base \ntli a solution 
of mercunc nitrate, tlcctnc desiccation with a needle electrode is a 
most satiifactorj method of destroying caruncles. Fulguration, os 
usedb\mani is fauHv satisfactoiw but sparkmg causes carbomiation 
short circuiting of the current around the caruncle and mav bo mefTco 
tii'e m coagulating tJic base of tlie growtK The following technique 
describes a uicthod of the destruction whidi makes it a simple procedure 
for ambulatory patients and is dtvoul of \Mun both dunng and after 
coagulation 



> 10 . ‘'Oa.—lUiutnUaK tbe io#tb(xl of u>caU)rl)»lot tb» reidon of Um femaie tiiotbra 
1 thcTKi ibe appUoalkiD of 4 p«r coot rocaio* aolulioa to tbo urothrtxi mum*. 3 •bovt 
Um pototi of lafiltntkm for veurinjc complete anehtbeU* In the trratment of urethral 
Prolepee cmrande eod polj^ (Corbue end O Conor ) 

The piatient is placed m the lithotomy position with the knee-rests 
widely separated The vulval folds ma\ be retracted on either aide 
b> wide rubber bonds which are fastened behind the upp>er thigh and 
o\ er the iliac crest m the fashion of a male suspensory This obnates 
the ueccssitt of assistants to retract the vuJvtiI folds The labial and 
urethral regions are cleansed and stcriliied. A cotton swab saturated 
in 1 to oOO nupcrcaine solution (3 per cent cocame metacamc, etc. 
may bo used) is mtroducctl mto ^e anterior urethra and retamed for 
five minutes Dunng the latter penod ft small amount of 0 o per cent 
noiocaine solution is mjected into the i>ara urethral tissues as shown 
m Fig 200 \fl a rule when the urethral swab is removed excellent 
anesthesia is obt*me<l for the deaiccation of the caruncle despite its 
aic If the growth is large the urethral mucosa is drawn downward 
with forceps. If tissue is to be taken for biopsy it is now remov ed b> 
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a line wire cuttiiifi; loo]). 'L'hc needle clcetiode is then introduced into 
the hiise ot‘ the caninele, always being held transverbely with the floor 
of the inetlna A low degiee of high-irequency inonojiolar current is 
aiiplicd and conti oiled by a foot .switch Carbonization and sparking 
ai e to be avoided A ineie dcbiccation process which dcstioys the blood 
supply IS most satisfactory and any degree of scar is avoided. There is 
slight sloughing after eight to ten days and healing is rapidly completed 
without subsequent recurrence, urctlual stiictiire or distortion 

The additional advantages of this method aie its applicability to 
office patients and the immediate lelief of pain The absence of post- 
opeiative pain on uunation is notable It the patient is of a nervous 
type with an exquisitely tender cai uncle, general anesthesia and 
hospitalization for a day or two should be advised lather than attempt- 
ing to destroy it undei local anesthesia 

Papilloma and Polyp.— Ilypeitiophied piojcctioiis from the surface 
of the mucosa in the foim of papilloma or polyp are very cominonly 
observed m all paits of the uiethra and are especially to be found about 
the internal meatus on the margin of or just outside the internal sphinc- 
tei These giowths aie occasionally found iieai the external meatus. 

Etiology.— The cause of ])olyj)i or piqiillomata of the female uretlira 
IS often obscuie. Krcutzmanii believes that these growths are the 
result of a long-continued iiiitation to the mucosa, usually bacterial 
in oiigin A history of pieccdmg urethritis is often obtained, but 
most of the patients give a Instoiy of chionic or recurrent pyelocystitis. 

In my own expeiience I have come to feel that whenever I see a 
diffuse polypoid condition in the female methra it is absolute evidence 
of pi 101 or peisisteiit cliiomc infection m the renal pelvis and bladder 
These growths are not seen in association with urinary tubeiculosis. 
Secondaiy implants of papillary tyjie from renal or vesical papillomata 
have laiely been obseived 

Symptoms.— Obsei vers diffei m then mteipretation of the part these 
growths play m the pioductiou of symptoms Since most of these 
patients have an associated low-grade chiomc urinary tract infection 
causing fieqiiency, uigency and pyqria, and consult the uiologist for 
this reason, the observation of these polypi results during routine 
diagnostic pioceduies In many cases peisonally observed there have 
been piesciit multiple lows of long wavy polypi m the posterior uietliia 
when no vesical oi uiethral distiess has ever been felt and the uiologicaf 
condition was one of uninfected leiial stones or sterile hydro- 
nephiosis In othei instances, vesical tenesmus, painful and frequent 
urination and hematuria seem diiectly due to the iiritation produced 
locally by these giowths Hematuria, when due to this source, is 
usually terminal ,ind results fiom the compression by the sphincter 
muscles. Visualization of these small tumors is best eflected with an 
open-ended, semidiiect oi dnect mstiument (Buergei’s cysto-uietliro- 
scope, McCarthy's foie oblique cysto-m ethroscope and especially well 
with the recently developed Douiniaslikm’s female urethroscope) 
When the villous tufts sui round the vesical sphincter, they aie readily 
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seen with an\ of the dm-ct or indirect c^hto^c■oI)c m common iLse 13\ 
rc\ol\ini, the nustniincnt, niid ixainiiiin^ the region of the sphincter 
marpin whi/c tJic trnjtntnif^ Huu] washeri thron/.h the mstnimcnt into 
the uretJini the i)oI\‘pi rise oml fall into the ficltl of \ision fliese \ilh 
ore iisuoUn translucent jinijcctiona with n central siiiplo looped blood- 
\eitel which stonda out clcarh OccttMonalh the growths arc scasiJc 
and contain nian\ \'ca5pi.ls which arc large m projiortion to tlic size of 
the growth (Hg 207 ) 



Fla 207 — Co**aUll^ o( urethr»l poljrpu* throunh DournuuhUa cxrto-oirthro»«jp* 

Treatment.— Incomplete destniction os bs chemical cauterization 
cmahuiff or amputation with scissors is prone to lead to recurrence 
in a short tune though these procedures ma> be followed bj relief of 
ajTnptoms. The best method is by transinstnimental desiccation or 
electrocoagulation with the liigh frcquenc\ current The Oudin 
^onopolor) or d ■Vrson\‘al (bipolnr) currents maj work equallv well 
The metal electrode is pwissed into the base of the growth under direct 
vii^n and suffiaent coagulation effected to insure destruction of the 
base The areas heal in from two to three weeks and on later inspection 
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a fine wire cutting loop The needle electrode is then introduced into 
the base of the cai uncle, always being hehl transversely with the floor 
of the niethia A low degiee of high-frequency monopolar current is 
applied and conti oiled by a foot switch Carbonization and sparking 
ai e to be avoided A mere desiccation process which destroys the blood 
supply IS most satisfactory and any degree of scar is avoided There is 
slight sloughing after eight to ten days and healing is rapidly completed 
without subsequent recurrence, urethral stricture or distortion 
The additional advantages of this method are its applicability to 
office patients and the immediate relief of pain The absence of post- 
operative pain on uimation is notable If the patient is of a nervous 
type with an exquisitely'' tender caruncle, general anesthesia and 
hospitalization for a day or two should be advised lather than attempt- 
ing to destroy it under local anesthesia 
Papilloma and Polyp.— Hypertrophied projections from the surface 
of the mucosa m tire form of papilloma oi polyp are very commonly 
observed in all parts of the uiethra and are especially to be found about 
the mteinal meatus on the maigin of or just outside the internal sphme- 
tei These growths aie occasionally found near the external meatus 
Etiology —The cause of polypi or papillomata of the female urethra 
IS often obscure ICreutzmann believes that these growths are the 
result of a long-continued iiritation to the mucosa, usually bacterial 
in origin A history of preceding urethritis is often obtained, but 
most of the patients give a history of chronic or recurrent pyelocystitis 
In my own experience I have come to feel that whenever I see a 
diffuse polypoid condition in the female urethra it is absolute evidence 
of prior 01 persistent chronic infection m the renal pelvis and bladder 
These growths are not seen m association with urinary tuberculosis 
Secondary implants of papillary type from renal or vesical papillomata 
have larely been observed 

Syrmptoms —Observers differ m then: interpretation of the part tliese 
growths play m the production of symptoms Since most of these 
patients have an associated low-grade chronic urinary tract infection 
causing frequency, urgency and pyqria, and consult the urologist for 
this reason, the observation of these polypi results during routine 
diagnostic procedures In many cases personally observed there have 
been present multiple rows of long wavy polypi m the posterior urethra 
when no vesical oi urethral distress has ever been felt and the urological 
condition was one of uninfected lenal stones oi sterile hydro- 
nephrosis In other instances, vesical tenesmus, painful and frequent 
urination and hematuria seem directly due to the irritation produced 
locally by these growths Plematuna, when due to this source, is 
usually terminal and results from the compression by the sphincter 
muscles Visuahzation of these small tumors is best effected with an 
open-ended, semidirect or direct instrument (Buerger’s cysto-urethro- 
scope, McCarthy’s fore oblique cysto-urethroscope and especially well 
with the recently developed Dourmashkm’s female urethroscope) 
When the villous tufts surround the vesical sphincter, they are readily 
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Sjmptomi,— fhcrv arc no clmnicUrtotic s%inpton\5 of urotliral 
carciDoiim txcei)t the apiJcaroncc of the prouth itatlf Blcciluig from 
the urethra and burning on unnotioii are the coinmou ^ mptoius which 
prompt the i>oticnt to bcck ad\icc DifBctilt\ m urination pam and 
frequent ummtion arc somctimca ^otn 
DUpiodf,— Examination rc\eolj a scsjilc papillarj growth protnid 
mg from the meatiii or an irregular iiinas olong the uretliral walL The 
latter ma> bo ulccmtetl aud sloiighiiig or it ma\ lie indurated and 
wnooth- Pen-urethral tumora from mlcnocarcinoumta cause a bulging 
of the urethral floor and mni lie felt as haul nodular discrete enlarge- 
ments bj palpation of the iirethro-inginal septum 

Differentiation must l>c made from chrome lii'peqilastic urethritis 
caruncle pokTius and prolajiso of tJic urctlim Carcinoma of the 
i-ulva presents a iiapillan grouth with a niggixl fiingatmg margin 
winch tends to sprcnil latcralJj imohing Uio cutaneous surfaces of 
the imlia and lagina rather than the decjKT ])cn-urcthral stmehues, 
Treitmont.- Thrct. mctiiods alone or m associatiou arc av-uilahlu 
for the trcutmeiit of tumors of tlic female urcUira Surgical excision, 
diathermv (deep electrocoagulation) aud irmdiation b\ mihum or 
roentgen TON s, \ combmalion of oj)eration and irmihalion or dm 
therm^ and irradiation nmi lH.emplo>ed 
Because of the lack of sufKcieut iimtcnal a aminlnig fui\ one ob5>cr\ cr 
m draaing definite condusions corUhcting news ore held as to ade- 
quate treatment Counsclicr and Paterson stated m 1033 that the 
highest percentage of fi\e->car cures was obtained in caises m which 
radium and roentgeu-ra^-s were usc<l xet m a recent report (19.k>) of 
a mucoKl carcinoma of the urethra Mennllc and Counseller** state 
that the best prognosis is offered m cases v.here complete surgical 
extirpation is possible Crossen * in 1915 collected 2o cases from 
the literature m winch partial or complete resection of the urethra 
had been done. The rc^ts e%en in cases considercil operable were 
almost uniformlj unfavorable Eodical exoaion of the uretlim well 
bej’ond the confines of the tumor is advised bj Crossen and most 
writers. Crossen s original suggestion as to technique has been 
attempted bj others with poor results. He advocated the cstabhah 
ment of the v eaco-vagmal fistula for urmarj drainage while the opera- 
tive wound IS healing excision of the entire urethra puckering the 
vesical neck with a double purse-stnng suture at the pomt at which 
the urethra had been exciseil from the bladder and then covermg the 
defect of the antenor \ agmal wall with flaps of mucosa, Smcc inconti 
ncnce la the rule ami recurrence frequent in cases so treated it seems 
best m the light of present-day experience to transplant tlie ureters 
to the sigmoul if radical excision of the entire urethra is to be 
undertaken 

It IS frequentl> stated that roentgen-rav and radium offer the ideal 
t^tment for these growths Dean at the Memorial Hospital m 
New Nork makes this personal contribution The di-sease is still 
a surgical problem The grovrth is radioresistant only mtense irra 
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show pale, colorless aieas ot smooth avascular repaii One must never 
be content to explain a questionable source of hematuria by the finding 
of the urethral oi vesical neck polypi The bladder must be thor- 
oughly searched foi tumor and the upper urinary tract completely 
studied before placing the blame for the symptoms on these obvious 
vascular excrescences 


Mabgnant Neoplasms of the Female Urethra. 


Carcinoma. — Up to the present time something less than 150 
authentic cases of carcinoma of the female urethra have been reported 
From our own expeiiencc and some recent reports we believe that, 
while primary caicinoma of the female uretlua is a rare condition, it 
is nevertheless of considerably more frequent occurrence than one 
would be led to believe from the scarcity of reports rn the hterature 

Caremoma of the urethra should not be confused wrth carcmoina 
orrgrnatmg m the vulval or vagrnal wall Many such cases reported 
as berng primarrly urethral seem, after careful scrutiny, to be of extra- 
or peri-iuethral origin 

Counseller and Paterson,^ in 1933, found 136 authentic cases of 
primary carcinoma of the urethra, including 12 instances from the 
Mayo Clinic Primary carcinoma of the female urethra most fre- 
quently develops m the mucosa of the urethra and is usually of a ^ 
squamous-cell tjqre, of higher malignancy than is the rule for structur- 
ally similar tumors on cutaneous surfaces It is, more properly 
speakmg, an epithelioma Urethral adenocarcinoma in the female 
origmates in the peri-iuethral glands and is analogous to piostatic 
caremoma in the male These arise most frequently m younger 


Avomen 

Epithelioma of the female urethra may be of two types (1) An 
irregular elongated ulceration involving only the mucous membrane 
of the floor, usually occurring in the distal segment, and (2) a peri- 
urethral indurated tumor with a tendency to involve surrounding 
tissue extensively and occlude the urethral canal The lymphatic 
extension from the growths which are primarily in the uiethra is 
upward along the inside of the public ramus and into the inguinal 
nodes Both superficial and deep lymphatic chams become involved 
m the extension In the majority of instances, ivhere the groivth is 
detected early, either there is no extension or only the supeificial 
inguinal glands are involved In the more advanced cases the super- 
ficial subingumal, the deep femoral and the mtrapelvic nodes are 


involved 

Some of the predisposmg factors mentioned are loiv-grade chronic 
urethritis, urethral caruncle, malignant degeneration of urethral polypi) 
local inflammatory processes and various forms of leukoplakia from a 
prolonged urethritis Analyzing the case reports from a statistica 
point of view, it is not apparent that there ivas a pieexistmg inflam- 
matory condition of the urethra m many instances 
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papilloinota of the ml\ nl or Inhial rcjfioiis S|>ecimciw for micro^tt)])ic 
stii(l\ nro cnrcfulK rtin()\c‘<l uitli the actiinl rtuiter\ or frcn'iciic^ 
uittjiip looj) l)etj) hlow ile^ututioii with n Hat tlc'ctrodt the 

bipolar current a liiflh ninpcmm, niiil low \oUupe u cametl out over 
the entire uretlinil rejpon until cottRulntiou of tlic mvolvevl arcivs is 
complctcil V filovetl firiRcr ‘ihonhl lie plaectl in the vagina and pres- 



Fia 209 — TbciiDoco»Ku]cUlon of rardnootkloua ■«». AofUo ilI*o-«lifljjcd tWtrode 
•bown m tumor pottUUr (loUmt«d Inaotl e rleHrodo u bemnih tbe 
rT*>oa, (O Cooiof ) 

sure made upward and forwanl while the tumor mass is being coagu- 
lated The destruction is i>crfomicd slowlj with short mtervuls 
Ijctweeu current applications. Cnthomxation la avoided Two- 
tlnrds of the length of urethra mnv be coagulated en bloc m thi^ manner 
and unnarv function can be maintained because the coagulation can 
extend to the region of the tnongular ligament (0 o cm from tiie 
vesical orifice) without destrojung aphinctenc action Even m hope- 
lesslv advancetl cases local sv^nploms are relieved bv this procedure. 
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doses of radniin The losultb of siir'i^eev'"* 
does not add to tile patient’s sulferiL'*’’'’ 'n"° 

Menville and Counsel er Is of ,1 1 'I'"’*®'' 

.n,u,na. nodes ,s o":! 



External appearance of carcinoma primarily involving the urethra 
(O’Conor ) 


^ abundance of fat, and because the skin will not 
tolerate a dose sufficient for therapeutic purposes 

in extensive growths surgical excision leads to structural mutilation 
n unc ^na erangement Radical inguinal dissection to eradicate 
regiona e ension is practically always a failure because of the presence 
ot intrapelvic and intra-abdominal metastases 
In my experience, diathermy appears the procedure of choice for 
es roying primary urethral carcinoma, pen-urethral carcinoma and 
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date for treatment of stricture of the urethra for the rest of her life 
The mtemiLi between sounding ratt> c\entunll> be prolonged to six 
or twclio months. 

Bare Tamon of the Urethra 

Fibroma of the urethra is cxtreiucli rare. SciioU and Braosch* 
dcscnlw one case from the Mn\o Clinic nnd ate scieral others from 
the litcratua Gmnulomata, iurviiig in sue from a cherrj to a 
walnut ha\c been desenb^ Sclimidt’* Ilcrtlc^ nnd Ileinsius, 
Meni-iUe and CounscUer rocenlK reported a mucoid carcinoma which 
the\ bc]lc^o 13 the first to l>o rceordwl 


STEICTUEE OF THE PBETHRA 

Intnnsic stneture of the urtthro m the fcmolc must be defined as 
a narrowinfi of the lumtn or meatus b\ cicatnaal contraction of tJio 
urcthralwall itself Litnnsic stricture max result from extra urethral 
pressure due to xTinous pntholc^col causea and dr)e3 not come under 
this heading 

Stricture or stenosis of the firoalc urethra ma> l)e congenitol or 
acquired Congenital stenosis is uncommon ami when it docs occur 
IS frcqucntl} associated w ith other congemui anomalies of the bladder, 
ureters and kidnex-s. Female infants so aflheted gi\o early evidence 
of \mnsr> difficulty and pam on unnotion with obvious btrammg on 
micturition Occasional]) at outops) one sees imtanees of female 
infants with a pm-pomt external urmary meatus, dilated bladder and 
ureters and generaliied urosepsis. The urologist and pediatncian 
should cooperate m the diagnosis of difficult voiding as endenced b> 
these babies. Stricture vesical neck obstruction and spinal disease 
(eipeaally spina bifida occulta) ore the common causes of difficult 
voiding m those mfants 

Acquired strictures arc more comroonl) seen in women after the 
third decade of life The) are the result of localized mflammator) 
processes or of traumata. 

Inflammatory strictures occur most frequciitl) at the meatus or in 
that part of the urethra adjacent to the para urethral glands (Skene s) 
The most common etiolc^cal factors are gonorriiea and ulceration 
from syphilis, chancroids and tulierculosis. The latter cause uj prob- 
abl\ most rare as extensive tuberculosis frequently causes a sclerotic 
fixation of bladder and urethra with lack of sphinctenc action and 
mcontmence. In the authors opuuon a more common factor than 
an> other except gonorrhea is urethntis of non-specific ongm with 
para-urethntis and ultimate sclerosis. 

Traumatic strictures arc found both at the external meatus and m 
the lumen of the canal The acatnciol narrowings m these cases are 
the result of traumatism occumng durmg difldbirth or surgical pro- 
cedures, Fulgurataon chemical cautcnzation and irradiation max 
produce stneture. 
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An indwelling catheter should be maintained for from five to seven 
days aftei coagulation ft should ho cmphasnced that foi several 
months (sometimes foi ycais) aftei the coagulation of these tumors 



Fig 210 — Shows urethral region as seen six months after destruction of tumor by 
diathermy The entire region is completely healed and there is no evidence of local 
recurrence The urethral canal is only 0 6 cm m length, but entire sphmeter control 
IS maintamed (O’Conor ) 

the patient must present herself for the passage of sounds to prevent 
stricture and contraction of the urethral lumen (Figs 208, 209 and 
210 ) 

Occasionally radium seems effective m these cases, and here again 
the patient, if she has no recurrence of the original growth, is a candi- 





/\fZul UV ir/0>VS OF TUB FSV \LE URETllTt I 


361 


hut the straight tapered luetal sound u preferred to the Ynn Buren 
or Chicrrc-Bemquc instruments comiiionl\ usc<l m the male The 
\Aalther catheter (Fig 211) sound is ideal for this purpose as it has a 
tapered tip and ft slight upward ciunc corresponding to tlic normal 
course of the urethra Instillation of medication ma\ Ix; made through 
It thus ft^oldlng the ncccssitN of a second cathetenration. The 
straight KoUmann dilator is U5«l ii)an> to dilate the femolc urethra 
If handled with great core it luaj be a useful instrument. IIoi\e\cr 
there is a great temptation toward too forceful a dilatation which 
ma\ be attended an unnecessary and hannful reaction 

For gradual progrcssi\o dOntation the interMila betneen treatments 
should U3uall\ be from four to sex'en dfl\a. The souikIs arc mcrcased 
m diameter bi 0 33 mm (1 P ) on eodi succca3J\ o treatment Bladder 
mstfUatJon of colloidal or inorgnmc flif\-cr salt solutions should as a 
rule, follow the dilatation 

In the presence of den^e infiltmtions which arc rclati\cl\ resistant 
to repeated dilatation main urologists ndxnsc cutting tlirough the 
stncturcil area cither b\ internal or eternal urcthrotouu I lm\e 



I lu, Jll — W oJtbcr eaibetrr aouiKi for iKoilnic Wrictum of tbo ftnuJe unthra. 


seen these procedures us<sl in onlv a few instances ond haNu seen no 
benefit which would not have rcsultcsl if patient jirogrcssixc dilatation 
alone had been used 

I behe\e these procedures Qntemol anil external urethrotomv in 
women) are the typic which are always advised in textbooks but which 
arc rarelj if ever practised b\ their ijwusors. The bear which results 
after surgical mcision or ciobion of e urethral stricture in tlie female 
IS often nn added burden rather than a help in the continued sound 
dilatation which is always necessary anyway 

Biba has recentlv devascti a bougie with high frequency wire inasor 
attachment which should be utiliie<l bv anyone who feels that the 
process of dilatation can or should ho humed up by other than 
progrcsive stretciung of the lumen 

INTLA1IIMATION3 OF THE FEMALE UBETHEA. 

The importance and frequent occurrence of infection of the female 
urethra has not been sufficiently impressed upon the medical profession. 
Some of the reasons for this ignorance ore to be found m the total 
abeence of this subject m the undergraduate instruction m manv of 
our medical schools and m the bnef and madequate discussion of it 
m most standard text books. 

Acute generalized purulent urethritis m the female is usualJv due to 
infection with the diplococcus of Yeisser (gonococcus) 
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The frequency of iirethial stricture in women is a mooted point 
among urologists and gynecologists The latter, m the mam, insist 
that it IS of rare occuiience Hunner, an exception, believes it to be 
of very frequent occurrence Stevens,-" Folsom,!" and Walther!" have 
all lepeatedly leported m recent years that stiictuie ol the urethra 
111 women is a most frequent lesion Stevens states that m liis series 
of patients with ureteral stiictuie, urethral strictures weie present m 
54 5 per cent He also found m examining 109 women with urinary 
symptoms that urethral stricture ivns present m 55 4 per cent Other 
observers believe that urethral stricture m women is of infrequent 
occurrence, altlrough there has been a definite tendency for almost all 
urologists to admit that such lesions are distinctl}" more common and 
of more importance than was previously supposed 

Symptoms —Frequency of urination is the most common symptom 
Pam on urination may be localized m the urethra or may be referred 
to the bladder, sacral, inguinal or lumbar region Urgency, difficult 
micturition, small stream, sense of residuum alter voiding, partial 
incontinence or diibbhng maj’- all be associated symptoms Since 
man}^ of the patients seen have an associated urethritis or cystitis, 
the symptoms m general are those of urinary tract mtection 
Diagnosis.— The diagnosis of urethral stricture is made by calibration 
of the uiethral lumen Ohve-tipped bougies {bougie a boule) are 
preferable to any othei type of cahbi ator Normally the adult female 
urethra admits without “hang’^ a 24 F bulb Sounds or tapered 
calibrators do not give accurate evidence of the size of the urethral 
lumen Stricture at the meatus is observed on external examination 
Diffuse sclerotic stricture with infiltration of the outer thud of the 
urethra may be felt as a rope-hke aiea tlirough the anterior vaginal 
wall The urethroscope has been advised m an effort to diagnose 
strictures Smce most stiictures are neai the meatus, the introduction 
of the mstiument is often eitliei impossible or produces a traumatic 
divulsion that obscures the ti ue extent of the contraction 

The urine may be sterile and essentiallv noimal or it may contain 
all the products of uiinaiv infection, depending upon the associated 
pathology Stiicture of the uietlna is often noted m association with 
interstitial cjstitis and the urine obtained is normal on analysis and 
culture In elderly women with a senile atrophy of the vulva there 
may result a marked contraction m the diameter of the external 


meatus 

Treatment.— Gentle dilatation of the urethra by the passage of 
progressively larger sounds is the method of choice The reabsorption, 
or softening, of the cicatrix will depend upon its vascularity and the 
extent of fibrotic replacement in the urethial wall Some scars soften 
quickly and moie or less permanently aftei a few dilatations Others 
are very resistant and ha\e to be widely dilated to effect a normal- 
sized lumen Even then these aieas mav recontract quickly Too 
rapid dilatation with its associated trauma maj^ do more eventual 
harm than good Any sound may be used for dilating the urethra, 
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abnorraal actditj due to obscure metabolic processes lm\ c oJl been put 
/omanl as on e.TpIaDatJon 0 / this condition- 

The condition mQ\ well l>e compared with the prostatic infections 
of obscure cbolofO of which the sxTnptoms signs course, duration 
tod treatment correspond 

In these cases the colon bacillus is most comnion]\ found m the 
unne and in pus obtained from the urethra and in inanj case s a histor\ 
of mtestmnl disturbance preceding or comcidcnt with the urethral and 
\‘esical symptoms is elicited Staph\ lococci and streptococci ore also 
commonly found m this so-calIe<l simple urcthntis. 

The striking frequence of this urethral and \csical condition m 
association with tonsillitis and gnppe has been repeatcdlj observed 
Ilunner has cal!«l attention to the association 0 / urethral and pharrn 
geal conditions and the literature is now \oluminous concerning the 
relations between or the coincidental nbnonnahtics of certain nasal 
structures and the uretjira and gcmtal organs. In mans of these cases 
sjTnptoms of acute urethral inflammation have been present 
Treatmont of Acute Kon^nocoede Urethritii.— The rcmov’al of the 
cause of the inflammation is the chief indication and no further treat 
meat is usualJv called for The calculus foreign bodv or catheter 
must be eliminated Catfaetenzation must be stopped or mtemipted 
for a penod wheu this is possible. The technique of cathetcruation 
should be careful!) stmlied and errors corrected 
Injections of orgjrol mav aid m hastening the subsidence of dis- 
charge and rehevc discomfort >ct thcs£ medicamenU are usually 
unnecessarj unless the symptoms persist for three or more daj*a after 
removal of the cause. 

Prophv lactic treatment against the dironic urctlmtis which com- 
monlv follows the simple acute urethritis consists m the earh recog 
mtion of its existence the correction of the causativ c factors and local 
urethral treatment bv means of mjections (silver salts rmc sulphate 
etc.) or through the urethroscope (at a later period not during the 
acute stage) if the subjective or objective s) mptonis pertost 
Gonocoedo Urethrltla.— Gonococcic urcthntis m the fenmle mav 
occasion such slight discomfort and bo of such short duration that the 
patient finds no occasion for recourse to the pbjaiaan. She ma> 
have no discomfort m the urethra and no disturbance of imnation— no 
subjective indication The fear of detection even m aggravated fanes 
commonlj induces her to conceal what evidence she has discovered 
dunng the abort time the sviuptoms are present- 
The male practical!) alwa)5 knows that he has acquired an infection 
while the female rare!) does. 

\\3ule one should carefullv guard against the indictment of a woman 
presenting a history of urethral irntabiUtv and purulent discharge or 
of anv case with acute subacute or chrome urethntis as of gonococcic 
ongin It mav be presmned that a girl or woman exposed to infection 
of gonorrhea with the historv of svmptoms of urcthritw supervening 
has had gonorrlical urcthntw 
1—23 
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The diagnosis of one variety of acute urethritis from another depends 
upon the demonstration of the bacteiial growth found in the exudate 
No case of acute urethritis can be called gonorrheal until positive and 
authoiitative demonstration of the gonococcus in the exudate has been 
made It is unscientific and morally wrong to fail to prove by the best 
bacteriological evidence the character of the germ present m any case 
of urethritis The Giam stain should always be used m searchmg for 
the gonococcus 

Acute Simple (Non-gonococcic) Urethritis.— Acute puiulent inflam- 
mation of the entile urethia due to infection by oiganisms other than 
the gonococcus is seen m prolonged irritation of the mucosa by a cath- 
eter letamed m the canal for drainage of the bladder and m the presence 
of othei foieign bodies (calculus, inseited objects, such as pins, hair- 
pins, etc ) and after repeated traumatisms or irritations, such as the 
fiequent use of the cathetei or overzealous exploration and treatment 

Infection of the urethm by unclean, rough or frequently repeated 
catheterization is probably very often the condition commonly and 
improperly called cystitis This does not imply that infection of the 
bladder (eystitis) is uncommon thiough catheter mfeetion, but it does 
imply that the bladder is carelessly regarded as the seat of an inflam- 
mation 01 lesion which can be shown to he in the urethra in many 
cases In many of such cases the cystoscope shows normal conditions 
within the bladder 

Acute inflammation of the luethra of non-gonococcic origin is a 
condition of far greater consequence than is usually accorded to it, 
because of the rapid disappearance of all gross manifestations of its 
presence through simply removing the cause (^ e , removal of foreign 
body, cessation of catherization, etc ), and the improvement in the 
subjective symptoms This form of urethritis is regarded as of little 
consequence just because these signs and symptoms can so readily be 
explained and so obviously and promptly relieved Complete cure, 
however, does not always follow this manifest improvement In the 
majority of cases, to be sure, there is no persistence or recurrence of 
symptoms or signs and a cure does take place In many cases, on the 
other hand (and every surgeon can recall such), there is a persistence 
of the subjective complaints or a recurrence of them after a time 
The urine then mav present no pathological elements, complete exam- 
ination of the urinary tract (excepting the urethra) shows no lenal, 
ureteral or vesical abnormality and g3mecological examination affords 
no evidence of the cause When an examination of the urethra is 
made, and the lesions of chronic urethritis are revealed, a history ot 
catheter infection (cystitis?) is often recalled 

An acute inflammation of the urethra often accompanied 'V'lth 
involvement of the contiguous bladder mucous membrane (cysto- 
urethritis, trigomtis, cervico-urethritis so-called) is a common condi- 
tion, the etiology of which is obscure Among the laity this is the 
well-recognized “cold m the bladder ” Exposure to cold, errors m 
diet, alcoholic excess, chemical alteration of the urine other than 
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PTori* Withoat Urethial Diiclurft —That acute purulent Icsiona 
persist in the urethra pring Parana vntliout ilibchargc of pus from the 
external meatus and v\ith normal blad<ler and normal Kidnexs there is 
little question An ulceration or persistent infection at the \csico- 
urethral junction or m the urethra just outside the internal sphincter 
has been ob3er^e^l whidi pro«luce<l a surpruinff amount of purulent 
secretion that possetl back into the bladder making the urme densc]^ 
turbid Secretion from this lesion does not fiml its ^a\ through the 
external \oIuntan sphmeter but like that of purulent prostatitis m 
the male does escape through the mternnl sphincter into the bladder 
Treatment of the bladder in such cases acconiphaheil nothing and is 
wasteful of time and effort while direct treatment of the urethral lesion 
IS the onl\ means of relief 

for Oonococdc Infection.— The following plan should be 
followed when the female urethra is to be examined for the detection 
of the diplococcus of Neisacr and the same principles appK for exam 
ination of thecen IX glands of Barthohn and \agma all of which hould 
usoallj be examined at the same Msit 
The patient must take no douche or bath and must not wash the 
MlI^a for twehe hours preceding the exnramation. She should not 
loid the unne for at least three hours and it is pre/emlile that twebe 
hours elapse preceding the exuounation. It is often well to instruct 
the patient to come for examination earlj m the morniDg without 
^o^dlng unne since retiring the night before. 

bo washmg of the iiil\a b> a nurse should be permitted when the 
patient is prepared for examination. 

The labia are separated and specunens of Qn^ secretion arc taken 
up with a platmum loop or thorouglih stenlired cotton swabs and 
spread upon glass slides labeled acconling to the site where secretion 
IS found Thus often one set of three to av shdes is labeled labia 
mmora another set \e3ltbule and still others, external meatus 
\agmal onflee >agma nght Bartholin cer\TX etc. This it ma\ 
readil> be seen, protmaes labor for the laborator. but that is what 
the laboniton is for and the dut\ of the conscientious exammer 
demands at least that the work be thoroughlj done 

Secretion obtainable at the external urethral onficc must be sepa 
ratclj collected to differentiate it from that obtamed from withm the 
urethra. The urethra mai be free of infection while its outlet is bathed 
m pus from the x-agma or from an infected para-urethral duct which 
ma> open outside the pwnal 

The urethra! meatus is then opened b\ separating its margins with 
the fingers and the %estibule and orifice are washed with cotton sponges 
wet with salt solution and then dne<l with sterile gauxe The plati- 
num loop (fired and coaled) or a sterile cotton swab on an appUcator 
IS mterted into the canal O .0 cm. ami withilrawn and the secretion 
uixin It spread immcdifltel\ upon slides. This niai Ije repeated sei eral 
tunes to obtom a sufficient number of specmiens for careful search 
It can be done painlesslA and without trauma 
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Upon this presumption only rests, in many cases, the ascribing 
of the lesions of chronic uiethritis, suburethral abscess, infection of 
para-urethral ducts without demonstration of the gonococcus to an 
antecedent gonococcic infection, and upon this frequently justified 
presumption many cases are explained 

A woman may have, m fact, commonly does have, an acute 'gono- 
coccic urethritis without realizing that she is the victim of any patho- 
logical process, wherefore hei history is not a factor comparable with 
the search for the pathological evidence and the bacterium She 
asserts and believes that tliere is "nothing the matter Avith her,” 
and only by the most painstaking scientific search, m w^hicli asepsis, 
excellent clinical and laboratory technique, wude experience with 
microscope and complete knowledge of the pathology of the disease 
plays each its important part, can the proof oi satisfactory evidence 
of the nature of the lesion be determined 

Women who present themselves to a piactitioner for a certificate 
of freedom from gonococcic infection are commonly subjected to 
examination by inspection, palpation and urinary examination These 
means are cjuite inadequate for the discovery of nearly all cases except 
the acute and florid Most subsiding and chronic cases are not 
revealed by such superficial studies w'hich, so far as they go, give nor- 
mal signs only, and the proof of the disease is overlooked The failure 
of medical examination of prostitutes to reveal gonococcic mfectious- 
ness IS due to the very deceptive hiding of the bacterium in folds of 
the mucosa or beneath the epithelium m ducts and glands 

Gonococci beneath the epithelium aetively promoting a small focus 
of infection are not discoverable by any means It is only when they 
come upon the surface or can be brought to the surface that they can 
be obtained for examination This is one of the reasons w^hy a smgle 
examination is never adequate to form the basis for the opinion that a 
urethral mucous membrane is not infectious Several examinations 
under the most favorable circumstances for finding the bacteria and 
the most careful observation over a long period of time with complete 
cooperation on the part of the patient are always necessary before the 
opinion of non-mfectiousness can be honestly and fairly given in any 
suspicious case 

Lack of cooperation on the part of the patient, who may be very 
fully informed, will nullify the value of findings m markedly infectious 
cases of urethritis Simply by passing through the urethra a small 
part of the urine just before the examination, all evidence of the 
presence of pus and bacteria can be washed away The urine obtained 
in the examiner’s office is then normal, and of urethral secretion is 
none 

In such cases the acute condition has disappeared from the greater 
part of the mucosa, but is persistent in one or more localized, perhaps 
minute, areas where redness, swelling and h} persensibility may sti 
be found by means of the urethioscope or skenoscope 
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bflctenuui from an iiifectal source to the more delicate and more 
susceptible muccKis membrane of tho of the infant or young gul 
13 common through contarmnated objects such aa cluneal thermom- 
eters diapers toireb, toilet beats the hands of attendants and nurses. 

The little girl m ho sleeps m bed with on infectetl indiMdual may 
acquire this infection from secretion deposited upon tho bedclothes 
or through handling bj mfectioD-carrjiog haniK This source of 
infection is common among the jioorcr dosses who ^^i^lt ow free chnics, 
and IS not uncommon among ^ dasscs. In rhUdren the urethra is 
re<idiJ\ infected but is rarclj the site of a persistent and chronic lesion 
Long-continued T.ml\o-\flguutis m diildren is usually due to chrome 
infection in the cen xx uten Repeated remfectioaa of the urethra from 
this source nia\ occur 

Acute gonococac urcthntis m the female is usually a short-hved 
process, lasting from three or four days to three wceli^ m untreated 
cases. The acuta symptoms consist in itching or burning m the 
urethra, with a scalding sensation dunng unnation frequent desuo 
for mictuntion more or Jess urethral dtsebargo of pus containing 
gonococci, and occasionally some blood or terminal hematuria. These 
symptoms last for a days arKi arouse often slight attention on the 
t^ofthfiMctim so that a^ does not consult a phwcion ^^'hen the 
pam IS great or frequent imperatne colls for urination with strangury 
arise, or the discharge is flond and she is unaccustomed to \aginal 
chscliargc or blood is observed at a tune apart from a menstnioi 
penod any of these conditions mQ\ lead her to beck medical exaroma- 
tion for rchef It is however to be remembered tJmt a woman will 
usually patiently bear the above-meutionod discomforts m the hope 
that they will soon pass away and she couimonlv OAcnbes them to 
some indiscretion in diet Her hope is often fulfilled and she believes 
hersd/ unaffected bv any senous condition because of the subsidence 
of all subjective symiptoms after a few daya On tlie other hand 
symptoms may be aggravuted ami prolongctl and the victim may 
immediately s^ methcaJ advice- 

On exaimnatiou m the acute case the external meatus is dork red 
and swollen with discharge flowing from it or readilv expressed by 
the slightest pressure. The vestibule meatua, and urethra per ra^nain 
ore eiquiMtely tender to touch The secretion transferred to a micro- 
scopic ahde shows pus with the choractenstic biscuit-ahaped extra 
cdlular and mtracellular diplocooa which are negative to the Gram 
stam and cultures from this secretion grow the characteristic colomea 
of this orgamsm on smtable media The orifices of Skene s ducts 
may staml out as poutmg red points when exposed just within the 
meatus. Pressure upon these ducta through tho vestibule or through 
the vagina shows a drop of pus at tlie onficc and palpation of the 
urethra, ptr toffinam gives pam causes an increase of the discharge 
at the meatus and the normal cord-Uko feeling of the urethra above 
the vagina is changed bv the soft thickemng of its walls due to tho 
mflammatory mfiltration If gonococa are not found in the secretion 
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No vaginal examination by means of the fingers or speculum should 
be made until these specimens fiom the urethral orifice and canal have 
been secured 

Now the hairpin retractor of Kelly or a bent probe or the skenoscope 
IS inserted into the uretlu'al meatus to expose the orifice of one and then 
the other of Skene’s ducts while pressure is made below the floor of the 
anterior part of the uretlu'a against the vestibule or upon the anterior 
wall of the vagina, close to the vaginal outlet, and the secretion ex- 
pressed from the duct taken up and preserved on specially labeled 
slides (left, Skene, right, Skene, etc ) 

The whole urethra is then stroked from the bladder to the external 
meatus (from behind, forward) through the anterior vaginal wall 
This can often be done m infants without strain or rupture of the 
hymen 

Several specimens of all secretion thus obtained must be preserved 
upon labeled slides 

If search is to be made (as must commonly be the case) m the vagina, 
cervix, vulvo-vagmal glands, etc , this should next be carried out 
The vagina is then cleansed by douche or by sponges on sponge 
holders and mopped dry with gauze or cotton, and the vulva is waslied 
with bone acid solution and dried with gauze 

The patient is then instructed to urinate into two sterde beakers— a 
small portion, or the first gush of urine, in one, and the remainder of 
the bladder contents into the other All of the urine m glass No 1 
should be centrifugahzed and the sediment thoroughly searched for 
pus and for bacteria, and cultures should be made from this sediment 
under laboratory precautions 

The patient again takes her place on the table and a critical exam- 
ination of the entire uretliral mucosa is made with the urethroscope, 
through which all adherent mucus and pus upon the walls is secured for 
bacteriological examination, and lesions are carefully noted 

No case of suspected gonorrheal infection of the urethra has had a 
thorough or adequate examination unless a routine as complete as this 
had been followed, and no case can be declared free of gonorrheal 
infection unless repeated complete tests of this sort are carried out 
after stimulation of the urethra and para-urethral ducts with silver 
nitrate or other irritant directly applied The doubtful expedient of 
the ingestion of alcoholic beverage to irritate this pait of the urinary 
tract may aid m promoting the appearance of discharge, which is to be 
searched for the offending organism 

Acute Gonococcus Urethntis —This is an acute exudative inflam- 
mation of the mucous membrane involving the entire extent of the 
canal, due to lodgment and growth upon and in the mucosa of the 
gonococcus oi diplococcus of Neissei . 

It IS acquued by adults almost exclusively dining coitus, altliougi 
the bacteria may be transferied tlirough fieshly soiled objects, sue 
as douche nozzle, towels, toilet seats, etc Infection except 
sexTial contact is very rare m adults, while the transference of tne 



INFLAilil ITIOSS OF THE FSM ILE URETJlIt I 


350 


eitemal mentus. These infcctetl nrtns arc the lesions which pcn>is>t 
aa chronic foci of inflainnmtion 

In thw suliSidniK stage the vvomnn iiias consKlcr herself ^Ycll e^en if 
she has recognitul diiniig the flond stage tJmt a definite disease process 
has been present \ ct the secretion from the uretJira is highlv infectious 
^^^len the netne process has subsKlcd there persists for a short or 
long tune the stages described ns snliacute and chronic 
The subacute btago is intreb a continuance of the subsiding acute 
process It is an indefinable iicnod during which % cry slight subjec- 
tne and objecti\e sNTuptoms and signs remain It ma\ be said to 
haYe a duration of from two to fi\o weeks. 

It IS well Imo'Pi'n and bo-^ been atatcil nbo%o tliat acute gonococcic 
urethritis m the female usually subsides in leas than ten dajs to a 
subacute condition of relatue comfort and one in which the objective 
signs ore scarceK manifest. This subacute stage has a duration 
of from ten dajs to fise weeks. Urcthntis persisting longer than fi>e 
weeks maN be callcil chronic. 

The pathological condition has during the first two to tea da\s 
been on acti\e acute exudate infiammation of the entire mucous mem* 
branc The entire umer membmne (epithelium) is, dimng this stage 
swollen deep rcil m color and co\er^ with jclion fliiki pus. The 
blood vessels arc dilated leukocytes are pack^ into the submucous 
tad mucous [avers end escape upon the surface which is becretmg an 
abnormal quantit) of mucus and the epithelium is desquomated aa 
mdividual cells or in plaques or groups of cells. Minute hemorrhages 
take place mto the mucosa and upon its surface The gonococa are to 
be found m the epithelial cells and iwnetrating between cells in the 
mucous and submucous lajers, and within the Icukocj'tes. 

^Vhereve^ crvpts, lacunre folds or glands cost the inflammatorj 
process extends mto the depths, and gonococa penetrate mto the lower 
most recesses and out mto the surroundmg tissues about such crj^its 
and glands. ^Imute abscesses are thus formed whicli bottle-hke, 
ma> be shut olf from the canal through adhesion or occlusion of their 
outlets to open agom as tlie infiammation surroundmg them subsides, 
with discharge of the infectious contents mto the mam channel of the 
urethra givmg nse to recnuiescenco or recurrence of the diffuse inflnni 
matioa througli the canal These pockets of infection m glands, 
crypts, and sulci are the sites of long persistmg lesions often micro- 
scopic m sue but large m their potenev for recurrent or chrome 
infection. Some mmute lesions ma> extend to coalesce to form gross 
areas of suppuration called suburethral and pen-uretliral abscess 
and perforation of such a suppuration through the vaginal wall bring* 
about urethro-\ agmal fistula It is to be particularlj noted that 
glandular structures ore found m the upper third and m the lower 
thuvl of tile urethra and tliat these portions present the clironic lesions 
and arc the sites of euburethral abscess. 

Infection of the para-urethral (Skene s) ducts affords a nidus for 
long-contmmng siippumtivc mflammation or recurrent abscess forma 
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from tlie iiiethui, but aie picsent at this tunc m secretion from other 
parts of the genital tiact, this bacterium may reasonably be presumed 
to be the exciting cause of the acute uietliritis and subsequent searches 
will usually leveal them m the urethial secretion 

The examination of the vagina, viilvo-vagmal glands, and cervLx is 
now usually proceeded with and the vagina cleansed and dried with 
gauze, and the vestibule, labia, and vaginal outlet cleansed by washing 
and dried with gauze 

The patient passes urine into two sterile beakers In the portion 
voided first, shieds, pus and gonococci are found The second beaker 
may contain cleai ui me or it may be cloudy or turbid with pus The 
pus m the second beaker may be due to purulent infiammation in the 
juxta-vesical portion of the urethra corresponding w'lth posterior 
methritis m the male, it may be due to cysto-urethritis or to cystitis 
In acute inflammation of the urethra, when the gonococcus is readily 
demonstrated m the secietion, no uretlrroscopic examination should 
be attempted It is painful, recpiiring thorough anesthesia wuth novo- 
came oi cocame, and the introduction and manipulation of the instru- 
ment pioduce traumatisms, with trifling hemorrhages even in the 
most deft hands, tending to give rise to extension and aggravation of 
an already grave inflammatory process No catheter or other instru- 
ment should be passed through an acutely inflamed urethra unless 
imperatively necessary. 

If voluntary uimation is interfered with by reason of the pain and 
swelling m the canal, the patient must be instructed to attempt to 
void mme while sitting m a hot sitz bath or while hot applications are 
made to the vulva and pubic regions, so that catheterization and its 
trauma may be avoided 

During 01 subsequent to the acute stage of gonorrheal urethritis 
the inguinal lymph nodes may be found enlarged and tender or even 
the seat of abscess formation This so-called “bubo” is rare, as com- 
pared to its incidence m the male 

After a few days (one to ten days, but two to four days commonly ) 
the subjective and objective symptoms and signs rapidly disappear 
Urination becomes normal, urethral dischaige is slight, mucoid, witn 
little pus, and the redness and swelling of the meatus disappear There 
persists, however, for ten to fourteen days longer the evidence o 
urethritis with shreds m the urine, a little more than normal secretion 
from the mucosa, and pus is to be found m the shreds and m the 
urethral secretion as well as some gonococci 
The oiifices of Skene’s ducts will usually show for a week or two as 
distinct red points, just within the meatus on each side, and from 
them may be expressed a tiny drop of pus m which gonococci may be 
found on careful search . 

If the urethroscope is emploj^ed m this stage, red pomts and mm- 
trated areas are to be found along the urethra, and these are mos 
numerous and most marked in the parts of the mucosa which are 
provided with glands, notably at the upper extremity and near tne 
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ITjc w>-cuUcd LlUott trcutuicnt of coustautU arculating hot w utcr 
bajcl to be helpful when applial to the \Qgina and urethra m aaite 
gonorrhea Here again the ^^IInc^lbflltJ of the gonococcus to heat 
plus tile salutary effects of hx-percfnift in tht. inilainetl area constitute 
the rationale of the metliod 

l>unng the subsKleuce of the acute urethral reaction it has been the 
habit m the past to treat the urethra bj frequent imgntions with hot 
potasaium permanganate (1 to 4000) hot sibol or nrgjrol (1 to oOOO) 
solutions, etc. The general tendency of moilcm tiierajii seems away 
from local meai>ure3 of this sort and m fa\ or of s\ sttmic measures until 
local areas of perbistcnt infection can Ik. demonstrated and dealt with 
directlj 

Complicatioia of Acute Urethritis.— Acute urethritis is m practically 
e^cry cose which is due to the gonococcus accompanied b^ infection 
of the para-urcthrol glands— Skene s ducts. 

The treatment of these infected ducts la licst camctl out after the 
acute urethritis has subskh-d and sliould con‘'ibt in the effort to destroy 
the duct by cautenxation or coagulation. The injection of antiseptics 
or weak vilutions of caustics so gtneraJK adMsed is usually a pro- 
longed treatment and futile as a curative measure 
The duct can usuallv be sounded b\ a fine probe or large hollow 
needle the point of which has been dulled and rouiidcvl The wire 
electrode for bigb-frcqucncv spark coagulation or goKanocautery can 
thus be used to destrov the infected diannil or the ncciUe electrode 
may be placcil m the duct and desiccation accomplialied without 
cmrboiuxation 

Cystitis or inllanimation of Uic tngonc or vesical outlet (cemco- 
uretimtis) commonly complicate* urethnhs in the female Treatment 
of the UTCtliral inflammation disregarding the bladder usually results 
m sjiecdy recovery of tlio bladder inflammation 

Topicfd applications to the tngone and vesical outlet may be neces- 
sary' during the subsiding stage Treatment however which consists 
m mjections through the urethra into the bladder accomplishes the 
double purpose. 

Suburethral abscess is a cooiphcation of acute or chronic urethritis 
which IS fortimately rare This abscess is found below the urethra m 
the urethro-v agiiiol septum by extension from submucous glands which 
are infected and do not diverge their contents into the urethra 
The pcngJanduIar tissues ore infiltrated and inflamed or several 
minute mtraglandulor abscesses fuse together to form a gross lesion 
the bixe of a b aiel nut or hickory nut givmg nso to great pam exquisite 
sensitiv eneas and pam and difficultv m voidmg unne. 

Suburethral abscess is found beneath the anterior one-third of the 
urethra m which case the para urethral ducts are usuallv the seat of 
ongin of mfection or the suburethral abscess is found below that port 
of tJie urethra nearest tlic bladder (posterior one-third) w hen the ongin 
IS m the glands of the mucous membrane of this part. The proxmnty 
to the mtenid eeacal sphincter gnes nsc to great pain constant 
dctiire to vokI unne strangury etc. 
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tion In glandb and gland-] dee struttures the gonococcus finds its 
natural habitat, and it is in these striictuies that it maintains acute, 
subacute, and chronic inflamination untouched by medicaments applied 
to the lumen of the uietlua, and undiscoveied, it may be, by any of 
the means which we now possess foi searching it out 

Treatment of Acute Gonococcic Urethritis — The methods of treatment 
for acute specific methritis may be divided into (a) palliative, or syinp- 
tomatie, and (/;) active, oi gonococeidial 

(a) Palliative Treatment — Palliative treatment consists m coii- 
tiolhng the discomfort of urethial swelling and inflammation and m 
lessening the dysuiia and frequency of urination AYhen pam, urinary 
frequency and uigcncj’’ aie marked, rest, pieferably in bed, a bland 
diet, foiced fluids, alkalmization of the urine, hot sitz baths, hot exter- 
nal vaginal douches and ui inary sedatives constitute the most effica- 
cous treatment The following prescription has been found most 
useful as a urinaiy sedative m these cases 


Coclciiijj aulphutis 0 25 

Tinctuno hyoacyutni 15 00 

Spmtui gaultbono) 00 00 

Aquaj gaulthente q s ad 120 00 

Sig — Teaapoonful m water c\cry two to four liours during the day 

Various preparations of sandalwood oil, h> oscyainus, belladonna and 
salol are sometimes helpful m this regard Dm mg the acute inflam- 
matoiy stage local treatment is inadvisable and if persisted ui may 
lead to troublesome complications 

(6) Active Treatment —Active treatment is aimed at increasing, or 
building up, local oi geneial immunit}'^ to the specific infection Vac- 
cines have been administered m the past but without encouraging 
results Foreign piotem injections, such as milk, pioteose and aolan, 
are sometimes recommended The effects of the latter t}q)e are 
afebrile Attempts at mtradermal immunization by injection of a 
bouillon filtrate of the gonococcus (Corbus-Feiry) have given the 
most encoui aging results "While this substance has been used gener- 
ally for only two years, it seems to be established as a great aid m 
developing a systemic passive immunity If given in small doses, 
0 05 to 0 1 cc , it may be administered intradeimally or mtracutane- 
ously once a week during the acute stages The dosage is increase! 
by 0 05 cc weekly until 0 25 to 0 3 cc is given . 

Another recent development in the treatment of acute gonorrhea 
infections m women is the aitificial pyiexia induced by high-frequenO 
currents This may be continued so that a fevei of 105° to 106 h 
is continued for from thiee to six houis Since the gonococcus is 
usually destioyed by a tempeiature of 103° to 104° F, prolonged for 
from one to three hours, many of these patients aie apparently n 
of the exciting organisms after one or two "pyiexia” treatments 
Such therapy, at present, should be confined to a hospital where the 
apparatus and patient will both be constantly under the control of a 
muse especially trained foi the work 
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the result of nctite infection of tlie glniululnr btnicturca of tlic mucous 
membrane, cspecmlK m tfic jnxtn\ciical portion of the cnnnl pro- 
ilucctl tliroiigh troumiitism during cutlictcntntion diunii}, childbirth 
and through \Qnoui [Kiaaiblc injiincs of the urcthm oa a\c1\ os the 
raulls of tho 5 « littlc-undcrstomf mid often incxiihcnldc coics of urethral 
lesions occumng duruig cpidtiuici of gnpi>c nml us comiilications of 
tonsillitis, pharjngiUs nasal uiid ilental Itsuons. ITie t\ntcr has seen 
cases of urethral inflammation with purulent exudate comcidental with 
suppuration about n tooth which dLaapiieiiml (were apparent!} eimcd) 
when the dental lesion was rtmovwl 

Patholofy —The pathological condition iliifcrs from that found m 
acute urctlintis m the absence (usualb) of inflammation diffused 
throughout the entire mucous luembronc of the canal whde the glandu 
lar structures maintain the (lescrctc foa Tlicre mn> be but one gland 
like structure m\ oh ctl os when one of Skene s ducts presents the onh 
focus, or multiple foci ma\ Ik. present as ^hen man> mmute lesions 
gl^e rise to a Msiblc purulent exudato whicli is found at the external 
meatus or is rcadd\ brought to mow b\ pressure upon the canal m 
such a u a\ os to force it to the meatus. There ma} on tiic other bond 
Ix! 80 mmute an amount of exudate that none is \isible c\eQ after 
massage of the urethra and centnfugahation of the first portion of 
unne passed maj re\ cal only a few scnttcrtal IcuXcKr^ies b> microscopic 
cxnmmatioQ of the sediment 

Chronic urethntis is obseixcd ut all ages not often m childhood 
more frcquentl\ in \oimg adults and is most comuion m t^omen who 
ha^ e borne children It is not uncouimon m women of ad\ anced age 

Bjmptam*.— The symptoms of chronic urcthntis are those so often 
erroneouah attnbuted to c\htitis and imtable bladder namel} 
discom fort or pain painful unnation at the bladder outlet, obnormall} 
freque nt desire for unnation rarely uretlind discharge pus and shreds 
m the first portion of urme \oided pmna and htmatuna m some cases. 

The symptoms of ^ csical imtabihtj discomfort at the bladder outlet 
sense of titillation pam on retention of unne frequent or constant 
desire to pass urme ore all sensorj disturbances arising m the urethra 
producing impulses to the rellox centers of mictuntion ^Mien mliibi 
tory control of this reflex is inefficient to check it, \n\ oluntarj urmation 
takes place 

If such mjurj as the trauinatiam to the urethral structures produced 
m some cases of childbirth lias weakened the mtcmal and especial]} 
the external voluntary sphincter the untntion caused b} the lesions 
of cliromc urcthntis may start the reflex of mictuntion and the 
damagetl musculature of the sphmeters fails to occlude the canal m 
spite of TOluntary efforts and m>oluntar> mictuntion takes place 

Changes m the unne maj l>e noticed by the patient if marked p}'una 
or hematuria is m a ni fest. Marked pxmna may be due to a chrome 
8 ijppurati\e lesion m the urethra whose exudate passes bock through 
the Bphmctcr clouding the bladder contents. Lxtension of the 
uretliral mflamniation through the ^hincter to the mucosa within the 
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Subuietliral abscesses tend to rupture into the uiethral eanal rather 
than throu{fh the densei tissues of the vesico-vaginal septum and the 
vaginal mucosa, but this sometimes does take jilace 

The treatment of suburethral abscess consists in giving vent to it 
as piomptly as possible This can be aecomplished by incising the 
overlying vaginal wall into the abscess cavity, but the danger of 
urethro-vaginal fistula is great and its repaii at a later date may be 
troublesome This should be the treatment of abscess near the exter- 
nal meatus Osgood believes it to be preferable in the ease of abscess 
near the bladder (posterior one-third) to give a general anesthetic, 
dilate the urethra to normal limits (30 or 31 Chairiere scale) and, if 
this does not result in discharge of the abscess into the urethra, to 
incise the floor of the urethra into the abscess, to give the natural 
ph> siological drainage w ithout opening the vaginal wall The likeli- 
hood of hstula formation is less and healing has been prompt and 
uneventful in one or two cases so tieated Bleeding may be quite 
profuse, but is usually controllable b}'^ pressure jper varjmam A retained 
catheter is usually necessary for a daj or tw o, and opiates are required 
to control the pain 

Chrome tJrethntis —Inflammations of the urethra w'hich persist over 
a long period of time are found in the female as in the male almost 
v ithout exception in and about glands of the mucous membrane or m 
gland-like structures Chronic urethritis is usually the aftermath of 
an acute inflammation and the persistent lesions are confined to those 
parts in w^hich glandular structures are found, namely, in the proximal 
one-third or the distal one-third of this tube While in many cases 
it IS difficult to demonstrate a purulent exmdate in urethral discharge, 
in shreds in the urine or in suppurative foci by means of urethroscopic 
examination, there is ahvays a suppurative process going on m the 
tissue as the basis of this chronic urethritis AVhen the gonococcus 
has been the original mvader, this organism may in many cases per- 
sistentlj'- reside in the depth of gland-hke structures and maintain a 
low grade of suppurative inflammation When the gonococcus is 
recoverable in the urethral exudate the diagnosis of chronic gonococcic 
urethritis is made When, how'ever, the gonococcus is not demon- 
stable in the secretion obtainable from the urethra w'hile other organ- 
isms are present, the organism found ma 3 '’ be either the original mvader 
or it maj' be one which has replaced the gonococcus in the inflammatory 
tissue (secondarj" infection) 

The sequela of chronic inflammation, such as stricture, “proliferating 
urethritis,” and “fibrous urethritis” (Legueu) have been considered 
elsewhere 

Infection b}" the gonococcus is the most frequent cause of chronic 
urethritis, and, while authoritative statistics upon its frequenc}'^ are 
not avadable, it is recognized as a common condition Many cases 
of chronic urethritis are ascribable, Avith reasonable presumption, to a 
previous transient acute urethritis of gonococcic origin 

Many cases of chrome urethritis in w omen, on the other hand, are 
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bj appljmg the high fretiuencv current through a necillc electrode 
I>«iccatioQ of tissue 13 to be iircferred to niassi\c coagulation 

The result of tn\ treatment of the urethra is in some cases surpns- 
ingh pamful after the effect of the local anesthesia has been lost so 
that the direction should be that the patient beep as quiet os possible 
(ui l)cd) for tlircc to six hours after the treatment and resort to hot 
sit* baths, hot douches and hot applications, hot-mitcr bag compresses, 
eta as needed Morphine is required m some cases. 

Para urethral ducts ^ihich pemstentb liarbor infection arc treatcil 
b\ passing a small hollow ncetllc tJirough the extent of the duct and 
inj^ing slowh a drop or tuo of 20 jicr cent siKcr nitrate, or bj 
pasiing the wire electrode an<l dcstroi ing the duct bi cauterj or higb- 
frequencr. current TIu5>c means of treatment of chronic mfection of 
para-urcthral ducts arc often adi'quute but some eases arc more 
pronqitli cured bj incising tlic canal iqion a iinc-groo\c<I director to 
la^ it open upon the laginaJ noil /or cioeimtion 0 / its contents and 
direct treatment of the tissue in\ol\e<l Suburethral abscess is rarel\ 
the lesion inamtaiDing a chronic urcthnUs. 

The therapeutic problem of chronic urethnlis therefore cNoUes 
Itself into the eluntnadon of local and remote foci of continuecl infection 
the dcatructioii of foca or granular areas within the urethra itself and 
the proper treatment of acatnaal narrowings (stncturc) which baNc 
resulted from the prolonged or repeated local infections 

Note.— I wish to express mj appreciation of the chapter prc\ iousl\ 
wntten by Dr Alfred T Osgood fii iwnting this chapter I ha\e 
followed doselj and m some instances useil dircctl\ the text wntten 
bj hun for the precedmg edition 
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bladder, upon the tiigone and about the vesical outlet is common but 
does not always take place 

All cases presenting the above-mentioned symptoms should be 
subjected to ciitical examination of the urethra. 

Diagnosis —Palpation of the urethra per rar/inam will usually localize 
areas of special tenderness, and laiely small nodular thickenings or 
larger infiltrations can be thus appreciated Exudate can sometimes 
be ex^pressed from the meatus by pressuie upon the canal per wjinam 
from the bladder outlet downward to the uiethral orifice This exu- 
date IS to be examined carefully lor morphological elements (pus 
particularly), and by search for bacteria in stained spreads as well as 
by culture The t^qie of bacterium should always be determined 
Exposure of the distal 1 cm of the urethra about the exteinal 
meatus by means of retractors will often reveal the inflammatory 
swelling, redness, and exudate present m this part 
The orifices of ducts which open upon this mucous membrane are 
often plainly visible to the naked eye, but more clearly seen with a 
magnifying glass by led areolae surrounding them 
The lesions inside a narrow meatus and those located farther witbm 
the urethra are only discoverable through the urethroscope By means 
of the uretlixoscope areas of soft infiltration, of dense indication, as 
well as the common multiple minute points of swelling, redness, and 
suppuration can be readily recognized and directly treated “Granu- 
lar urethritis” is the chronic inflammation of the mucous membrane 
which resembles granulation tissue and is found m isolated circum- 
scribed areas or occupying the whole extent of the canal The gross 
appearance as seen by the urethroscope is the same in the chronic 
inflammation due to the gonococcus as in that due to pyogenic cocci, 
the colon bacillus or other organisms The differential diagnosis 
betv^een the inflammations produced by different bacteria can be 
made solely by the demonstration of the bacterium present 

Treatment —The treatment of chronic urethiitis produced by the 
gonococcus and by other organisms is in general the same, and consists 
chiefly m direct topical application to each lesion This can be done 
satisfactorily only through the urethroscope or the skenoscope 

Gonococcic inflammation because of its infectiousness demands 
special and stringent precautions agamst transmission to others 
When chrome gonococcic urethritis is present, all contaminated vulvar 
pads, compresses, clothmg, etc , must be destroyed or sterilized and 
preserved from contact with other individuals Coitus is interdicted 
and the patient, nurses and others concerned in the ease must be 
instructed concerning the dangers of contamination to the eyes and 
other parts, and the strictest cleanliness observed The dangers of 
infection of children (male as well as female) must be particularly 
pointed out The patient must sleep alone 

The duect treatment of the lesions discovered by the urethroscope 
aims to destroy each focus If the superficial tissue (the mucosa of the 
canal) presents evidence of inflammation, each point should be treated 
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STEiCTtuv of tbo urethra is an ahnonnal cou»tnctiQii or losn of clis- 
tensibilitN of that channel The tcnn ilttectosia (lack of distensi 
biliU) applied h\ Lepueu to t>tjncture of the bladder nccls ^ appro- 
pnate to all stnetures, for the loss of elosticjt' at a constricted point 
in the urethra, forms a check to thewaieof unne, and thus causes nhat 
ire know as stneture 

Stneturo occurs in the female as ueU os ui the male urethra- In 
either MX It ma\ be classed as congenital inflamniators and traucnatir. 
Further bubclassiBcatwn ma\ be made as foUo'as 
Congenital 

Stneturo of the male urethra Traumatic- 
Inflamniator) 

Gonorrheal 

Stneture of the female urethra Tuberculous, 

All others- 

Stneture of the prostatic urethra is a 'proafatic retention phvsio- 
logicalls and patholoRicall% to be clajisified with prostatic h\'pertrophi 
See Chapter III 

It IS important to S)pccd> how much narrowing or loss of distenai- 
biliU of the urethra constitutes stneture for whether the lesion be 
coogemtal or acquinxl it ments the Dome of stneture onb after it has 
reached a point of contraction nt which it is inentable either that 
BiTnptoma result or that further contraction ensue. But the wic ^ anes 
with different ^"pcs of stneture as well as for different urethre It is 
equallj imposamle to 8pccif\ the precise size to which a stneture must 
be dilated in order that its tendenci to rccontraction Ina^ be controlled 
Thus a congemtaj stneture no larger than 20 F is likeh to gii'e no 
avmptoms unless its posscasor octiuirea a gonorrhea which cannot be 
cured until the stricture is cut 

On the other hand aiu traumatii. scar surrouudiag the urethra will 
soon contract suffiaentK to cause 8^ mptoms tobechnicalK a stricture 
hot gonorrhea stneture Oberlaender recogniica hard infiltrations 
of \-anou3 degreca a urethroscopic tube of >3 h sixe being the 
entenom Infiltrations of the first decree do not perceptibU impede 
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In the antenor urethra gonorrheal stneture u coterminous with 
gonorrheal urcthntis with the urethra itself \ii uttcrlN ncglectetl ease 
thus bometimes presents irregular bands of stnetun, at short internals 
from one end of tlie urethra to the other But sucli cases ore rare The 
a\TDptom3 of neglected stricture usually cr\ for nhef long before so 
eitcnsi\e a process cau dc\elop 

In the majonU of cases stnetures are pathologicalJN single though 
the\ ma> bcchnicnllj multiple i e there is but a single scar nfTcctuig 
a greater or less extent of the urethra upon the surface of which there 
ma} be one or more ndgea presentmg points of obstniction to the 
axaniiiimg uistniment. llciiev the clmician notes the frcfiuenc\ of 
multiple stneturea uhilc the jiathologist asserts their rnnt\ in that 
\er\ class of (poatuiorteni) eases m wbicli thtir umltiphcitN should l>c 
most apparent Thus Thompson** found onK 41 cases of multiple 
stneture among 270 musLiim siieaincns- OiUn S of th«>e extended 
threughout tile urethra 

Thompson** suggests the foUowuig ilnision of the urethra for the 
dassifieatwn of gouonheal slncturw 

1 The hulbomcnibranous from 1 inch m front of to J inch behind 
the junction of the spon© with the membranous urethra This region 
contains the inajont\ of stnctiires thc\ ht rathtr in front of than 
behind the junction of the bulb mth the membranous urethra 

IL From the anterior Ltmt of region I to within 2\ inches of the 
meatus. 

Ill The terminal 2| inches of the canal 

Thompson found 21 > (07 per cent) strictures in region I 51 (10 
per cent) in region II hi m region III Among obi of our cases iAo 
(01 per cent) atre m region I 

Tha Torm of Stricturo — It is eoiuemeut to si>cflk of hnear annular or 
tortuous stnetures. These terms correspond to cluneal characteristics. 

Two more important jximts in rcfcrencr. to the form of stneture 
must be borne m mind lu tiic first jilace the scar of stricture of the 
penile uretlirs is built up cbicQ> from the floor of the urethra Its 
onflcc 18 , therefore ecccntncollj placed aud usunll\ near the roof 
of the canal But qmte the opjiosito is often the case m the bulbous 
urethra. 

In the second place irregular multiple strictures usualJi become 
progrcssiveh narrower os tbe\ approach tlio bulb K\cii though the 
btneture extends o\er oul^ a sliurt jMirtiou of the urethra its tightest 
pomt 13 hlel\ to be the deepest while if its extent is considerable 
eiamuuiig instruments encounter tighter and tighter bands until tho 
tightest pomt of all la found m the deeper portion of tlie bulb Thus the 
minimum sue noted m 4 lO of our cases is shown m the subjomeil table 

I noccuUaadlll lBri|t»aI 
ImiwfciU* 3 

Tilifona to 9 F j 

10 to 10 F OS 

'Ml to >0 F 0 

151 303 
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the glands, mto the surrounding corpus spongiosum, and even heyond 
this into the subcutaneous tissue These processes have been described 
in reference to gonorrhea Suffice it to state that the mildest of them 
results m superficial scarrmg of the mucosa, which at most can only 
cause a slight contraction of the urethra The more extensn^e and 
intensive processes result m grave stricture, pen-urethral abscess, 
fistula, etc 

With the cicatrization of this pen-urethral exudate a scar is formed m 
the urethral wall This contains a large proportion of elastic fibers 
It tends to contract It diminishes the lumen of the urethra At first 
the actual encroachment upon the urethral lumen is slight, but the 
physiological impairment, the dysectasia, is great The outflow of the 
urinary stream meets an obstacle m this rigid portion of the urethral 
wall, an obstacle that continues to harbor gonococci or other bacteria 
m its mflamed glands, and whose surface is eroded or ulcerated Ee- 
peated impact of the urinary stream against this tends to dilate the 
urethra behind it and to intensify the chronic urethritis about it As 
a result, more periglandular exudate is formed, more scar results, the 
urethral lumen is still further narrowed, while the chronic urethritis is 
encouraged The complications of anterior urethritis, viz , peri- 
urethritis and peri-urethral phlegmon, abscess, and fistula, are common 
results of neglected stricture 

Urmary sepsis due to retention and mfection of the upper urinary 
tract results from stricture, ]ust as it does from prostatic retention 
(q r ) , but inasmuch as the patient with stricture is usually several 
decades yoimger than the possessor of an enlarged prostate, his younger 
and stronger muscles tell in his favor His bladder is more likely to 
become hj^iertrophied (sclerosis with thickenmg of the wall, but with- 
out dilatation of the cavity) than atrophied If relieved of his stricture, 
even after his kidneys have suffered grave damage, his expectation of 
life may be considerable 

Postmortem examination of uretlual stricture may only reveal a 
transverse scar m the mucosa so shght that it can be felt rather than 
seen when the urethra is split open The surface of the mucosa may 
look normal, it may be eroded, granulating, pouched from back pres- 
sure, or, m the more extreme cases, utterly distorted by irregular 
masses of scar and areas of suppuration 

Location of Stricture —In the preceding paragraphs gonorrheal 
stricture has been described as though it affected the anterior luethra 
exclusively Such is not the case Gonorrheal stricture of the mem- 
branous urethra has been observed, and one occasionaUj' operates upon 
a urethra strictured not only from meatus to bulb but also throughout 
the posterior urethra 

Gonorrheal stricture of the prostatic urethra does not concern us 
here Stricture of the membranous urethra is never seen alone, it is 
an extension of stricture m the bulb With the exception of sclerosis of 
the bladder neck, gonorrheal strictures of the posterior urethra may 
be dismissed vath the statement that the} add nothmg to the chiucal 
lucture 01 to the treatment of gonorrhea of the anterior methia 
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of catarrh usimlh antedate tho5>i of obstnittion that tilt obstruction 
n\a\ come on so praduallv as not to fix the juiticnt a atttiition until it 
has become complete or until the licmorrhnKo from an ulctr or the 
pam and fe\cr from a itccoii(lnr\ infection of kl(lne^ or cpi(li(l\mi8 
clamor for relief 

Chrome Ureihral Ditcharge — Tho chronic urethral dischurpt of 
stneture (comnioiih calk'd gleet) is usuall\ little more than a drop of 
pus at the meatus in the morning lU the time definite stricture 
dc\ clops, gonococci are likcl\ to ha\o disapjHrarcd and been rtjilaccd 
b} other bactena though reinfection is not uncommon The untie 
passcil aluajs contains shreds and tbchc are iisualb of considenible 
Rixc These ahr«la arc dcn\e<l from the inflamcil or ulccmtcil burfac-o 
of the atneture and the adjacent portions of the urtthra 

The presence of free pus enough to cloud the unne dcjiLuds upon a 
supemdded urethntis prostatitis or infection of tlio upper unnarj 
tract It should be borne in mind that large ahretls arc suggcsti'vc 
of Rtneture ^hilc fri'c pus in the unne is to be refcrrcil to the infiamum- 
tion accompau^’mg atneture 

hrequent and O^ruded Urnialiuii — Vs the stnetun- groHs tighter 
the act of mictuntion requires more tifort and the last drojis of unne 
tlnbble awa\ C hrumc urethntis is kept up ond this luflammotion 
extends to the prostate The resultiog imtation and infection of the 
prostate bladder and kjdne\8 enuso /w/nrnf and jxiiiiful urination 
These sNmptoms arc b\ no means pathognomonic of stneture Indeed 
the d\uuna due to infection ma\ quite o\cri3uidou the sense of obstruc- 
tion due to rtnctuix 

C hanges m the shape or the force of the unnari stream ma\ be due to 
80 manj conditions other than stneture that the^ descr\c no special 
notice The spht or deflected stream is often due to a drop of pus 
in a tight meatus. The shape of aii\ stream is uniiartcd to it b^ the 
nonle from which it flows. 

tciie Riteniion —Acute complete retention of unne (sudden com- 
plete — or almost complete— occlusion of the uretlira) is due to the 
budden congestion of a canal alrcad\ partudlj obstructed b\ stneture 
This congestion is similar to the hko condition compheatmg prostatic 
retention and is attnbutablo to like causes, c g Aoluntarj retention of 
unne, alcoholism exposure to cold etc Though the stneture is usuallj 
'erj tight, I ha\e seen acute complete retention of unne due to stne- 
ture that readil\ admitted a 20 F sound jMoreo\«.r it is a common 
place observation that the patient whose stneture is so tight that no 
instrument can be passed through it ma> jet retain his abihtj to 
^nate refuse further treatment and go Be^e^al months or jears 
before acute retention occurs. 

The retention due to stneture differs in one most important particu- 
lar from that due to prostatism Fithcr condition ma\ cause acute 
complete retention but partial retention is not caused bj urethral 
stneture unless that stneture is compheated b\ some form of prostatic 
retention such as prostatic abscess or stneture at the neck of the 
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Thus, of the anterior strictures, less than 16 per cent contracted 
below 10 F , while of the perineal strictures, 54 per cent did so An- 
terior strictures contract to a far less degree than perineal strictures 
We note, however, that when the anterior structures do contract 
below 10 F the bulb of the urethra is likely to be free from tight 
stiictuie An impassible or filiform stricture at or about the peno- 
scrotal angle usually implies an open canal bej ond 

Symptoms —The symptoms of urethral stricture, like those of pros- 
tatic retention, may bear little relation to the gross pathological con- 
dition Thus a patient complaining only of a chronic urethral dis- 
charge may be found to suffer from an extensive and tight stricture, 
while another who suffers from acute complete retention of urine may 
have but a single narrow band that obstructs the urethra rather by 
congestion than by actual contraction of scar Furthermore, the most 
tieacheious stricture cases lesemble those cases of jirostatism of which 
the local symptoms are few, but whose general debility, resulting from 
cliromc renal insufficiency, may bring them to a state of incurable 
renal deficiency before the^^ even consult a physician 

Onset —The accompanying table compiled from our cases and those 
of Thompson shows that the symptoms of stnctiue usually begin 
within one year of the gonorrhea causing it Exceptionally, and 
doubtless through neglect on the part of the patient to be thoroughly 
treated for a chronic urethritis, the slight scar resulting from this may, 
after many > ears, result in true stricture 



Keyes 

Thompson 

Total 

Per coat 

Within 1 year 

121 

SI 

202 

54 

1 to 5 years 

38 

41 

79 

21 

6 to 10 “ 

27 

22 

49 

13 

11 to 15 “ 

7 

20 

27 

7 

16 to 20 “ 

8 

0 

8] 


21 to 30 “ 

9 

0 

9 

5 

Over 30 ‘ 

2 

0 

2j 



212 

164 

376 



It will be noted that Thompson’s cases, founded upon pathological 
observation, average a much earlier onset than oiiis, founded upon 
clinical data 

The Initial Symptom —We have tabulated the initial symptom of 
422 cases with the following lesult 


Chrome urethral discharge 
Obstruction to urination 
Frequency of urmation 
Acute complete retention of unne 
Pam 

Peri-urethntis 
Hemorrhage 
Overflow from retention 
Persistent chordeo 
Epididymitis (symptoms of) 
Pyonephrosis (symptoms of) 


238 

77 

53 

31 

8 

7 

3 


2 

1 


This list suggests among other things that some patients are far 
more alert to observe their s^ mptoms than others, that the symptoms 
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sound tm\ promptl) control profuse hcniorrhngc. Such heoiorrhogc 
flraa noted three times us the initial a^Tjiptoni and in four otlier of 
our coses os a striking sNTuptom 

Sciiial Symploun —The sexual deficiency, the imi>otence tlic neii 
rastlienm and tlio \nnou3 pnuis rodioting from the prostate and 
seminal \esRlea, that ■ncrc attnhuted b\ o iircccding generation to 
urethral stneture are much more conimonh seen in patients who 
ha\e no stricture wliatcver and are thtinstKes rarely directl\ refer 
able to stneturc. Fight stneturo dixa indcixl often cause inflain 
matioii of the colliculus, the prostate or the ^eslcIc3 such as will inter 
fere with their function but sexual i\ mptonis arc iluc to sa^ol causes, 
Thei are not rtlicinblc by dilatation of tlic stricture, 

J’am — Aanous tsiKa of pam result from stneture Pomful unna 
tion has been alluded to Painful erection amounts practicalK to 
chordec m some eases of c\tcnsi\o atneture in the region of the ixino- 
scrotal angle if accomiMioied bv considtrablc inflommation Perineal 
and otlier pams are duo to the accompany mg or resultinginfiaimuotions 
of the mternal sexual organs 

CompUcatioitt of Stricture —PruMialittf and VrsiculUis Tliese com 
plications arc eo common os to be almost port of the usual clinical 
picture of tlio discoso 

Rtiial Edenlioii and Infcdiotu— Fbe sQcnt })rogTea3 of renal infec- 
tion sclerosis and dilatation is the most msidious and dangerous com 
pbcation of stneture It is the cause of urethral chill and urinary 
septicemia (whether or not exated b\ the passage of instruments) 
sod of almost all the dcetiis resultmg from the stneture itself or from 
Its treatment Unnumbered h\c3 ore shortened through reduction 
of renal effiaenev E\cn though the stricture itself be properly con 
trolled the resulting renal lesion permanently impairs the reaistance 
of Its host to such hardslups accidcots and maladies os ho may cn 
counter 

\o statistics cau con\e> tlie precise unportance of these aecondarv 
renal lesions The least we cau do is to be always on the alert, to 
mcludo them m our diagnosis and to make alien once for them m our 
treatment. \ lean patient with persistently dilute imne and an ancient 
stneture 13 111 as much danger from instrumentation as is the prostatic 
m a comparable condition of fixed sclerotic renal insufficiency Ure- 
thral dull (ureteral reflux with ensuing septicemia) will some day 
follow the gentle passage of his accustomed sound, and he will be dead 
m forty -eight hours. 

Penurdhniu and Prosialto Abteets — Pen-urethral suppuration 
either at the arte of stneture or arising from the prostate or Cowper s 
glands, was noted m o2 of our eases. The course and treatment of 
these complications do not jnatenolly differ from those described as 
comphcattions of urethntis. 

Pen-iirdhTol Gangrene —Pin UKtdxnl gangrene though it some- 
times ottnirs m a patient whose urethra is norma! is usually a comph 
cation of stricture. This tlie nucienta called eitraiaaation of unne. 
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bladdei Hence, the kidneys of a patient with stricture defy neglect m 
spite of repeated attacks of acute complete retention for a much longer 
time than those of the victim of prostatic letention For the strictured 
urethia, if it permits the bladder to empty at all, permits it to empty 
completely 

A large proportion, peihaps a majority, of attacks of acute retention 
with stricture aie leheved almost spontaneously The patient at first 
vainly struggles to urinate If inexperienced, he promptly becomes 
panic-stricken and increases his agony by stiugglmg to overcome what 
is for the moment an msiu-mountable obstacle The torturing spasms 
recur every few moments until a physician brings relief, or the spasm 
relaxes and a diibblmg, hesitating stream gradually relieves the reten- 
tion (The third possible alternative, viz , death by exhaustion or 
ruptuie of the bladder, I have never seen ) 

The experienced victim, on the other hand, recognizes the thin stieam 
that foretells retention and takes his precautions accordingly He re- 
strains his efiorts to urinate, lies down, takes a hot hip-bath, and so 
often wards oft the attack Yet these palliatives sometimes fail, and 
he, too, has to summon professional aid 

The recmience of acute retention depends more on the accident of 
congestion than on the tightness of the stricture Most patients who 
have had complete retention may look for repeated relapses at intervals 
of a few weeks or months unless they submit to dilatation But excep- 
tionally they escape for an extraoidmary length of time Thus, I have 
records of one patient who had but three acute retentions m eight years, 
though never dilated Another had a single retention (undilated) ten 
years before he came for treatment A third, discouraged by the failure 
of any mstrument to pass his stricture, consulted no physician and had 
no retention for fifteen years thereafter But such reprieves are neither 
to be expected nor to be desired During these years the destructive 
effects of renal retention and infection progress silently but steadily 
The close observer will note a type of incomplete retention of urine 
due to bladder atony behind a dense stricture, neglected but perhaps 
not very tight The typical case has a dense, old stricture of the bulb 
Urination is slow, but infrequent A 20 F sound is grasped A woven 
catheter draws 50 to 100 cc of residual urine After the first treatment 
the residual mine disappears Subsequent examination reveals no 
prostatic hypertrophy, no sclerosis at the bladder neck This condition 
is due to atony, it is, as it were, the ghost, the “makin’s,” of an acute 
complete retention 

Hemorrhage —Apart from the bleeding excited by instrumentation, 
or resulting from acute prostatitis, hemorrhage is a rare symptom of 
stricture It is likely to occur early, to be qmte profuse, to assume the 
form of urethrorrhagia (hemorrhage between the acts of urination), 
with more or less hematuria The bleeding during urination is likely 
to be terminal (most marked toward the end of the act) This bleed- 
ing, like that of fissure %n ano, is due to ulceration, and is promptly 
and brilhantly controlled by dilatation The passage of a single 
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sound ma\ promptlx control profujic hcmorrlmgu Such hcmorrlmgc 
was notctl three timed os the initial axuiptom and in four other of 
our eased as a stnking mptom 

Sexual Sym}Mumf — Tlic sexual ilehcitncx the imjwtLncc tlic ncu 
rasthefim and the \anoud |>am3 radiating from the prostate and 
seminal \-cdieled that wlix. nttnliuteil hx a precwling generation to 
uretliral stneture arc much nioru conimonlx seen in jmtientd who 
liaxc no stneture uhatoxcr and an. thtinselxcs rarth (lirettK rtfir- 
nhlc to stneture. Tight stnetun. does, indeetl often cause innnui 
mation of the colhciilus the iirostute or the x wicled such as xxiil inter 
fere xnth their function but sexual sx mptoms are duo to sexual causes 
rbex art not rchtxablc hi dilatation of tlic stricture 
Pam — \anous txTX'd of pom result from stneturo Pam/ul unnn 
tion has been allud^ to Pauiful erection amounts practicallx to 
ebonite m some cost's of c.xlcnsixc stneture in the region of the \yci\o- 
scrotal angle if Qccomjianitxl bv considerable innamraation Ptnncal 
aad other pauis arc due to thcaccoiupanx'uig or resulting mflamruations 
of the mtcmal sexual organs. 

CompilcAtioni of Strictore —Prwtatitis and Fr^iruliiis — Tlicst coni 
plications are so common os to Iw almost ixart of the usual clinical 
picture of the disease 

Renal Rdenlwn and Iitfcdivn —Tlic silait progress of rtnal iiifcc 
tion sdcrosu and dilatation is tlic most insidious and dangerous com 
pbcatioa of stricture It is the cuust. of urethral thill and unnarx 
septicemia (xrhtthtr or not cxcittxl bx tJie jiassoge of mstniments) 
and of almost all the deaths rwultiiig from the stnetun. itself or from 
its treatment. Lnnumbcrtxl lixcs arc shortened through reduction 
of renal cfficicnc} Lx to tliough the stneture itself be proiierix eou 
trolled the resulting rciud lesion penimnentlx impairs the redistanct 
of its host to such hardships, accidents and maladies as ho max en 
counter 

No statistics can conxe^ the precise importauce of tlicse secondary 
r^l lesions ITic least xvc caji do is to be olaaxa on the alert to 
include them m our dmgnosu and to make aUoxxancc for them m our 
treatment lean jMiticnt xnth persistently dilute unne and an ancient 
stneture is m as much danger from instrumentation os is the prostate 
^ condition of fixed sclerotic renal msufficiencx Ure- 

f (iirctenil reflux xnth cnsuiug septceima) will some dox 

o w the ^ntle passage of his accustomed sound and he xnll be dead 
m lortj -eight hours. 

ond Protlaiw Absew — Pcn-uretluul suppuration 
Cl at the site of stricture or arising from the prostate or Coxx'per s 
was noted m 62 of our cases. The course and treatment of 
complications do not mutenallj dilfer from those described os 
compheatroos of urethntis. 

. —Pen uretliral gangrene though it some- 

^ ^ patient whoso urethra is normal is usually a compli 
o stricture This the ancients called extrax asation of unne. 
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Gangrene that complicates stricture does indeed start in the scarred 
urethra, but as an inflammatorj , not a mechanical lesion 

The gangrene occurs only m a debilitated individual and is seen 
almost exclusively among the neglected poor who seek refuge in a 
city hospital Beginning with a localized inflammatory swelling, the 
gangrene starts m the subcutaneous tissue, and spreads wnth devas- 
tatmg rapidity Within a day or tw^o the scrotum, perineum, and 
penis become swmllen, tense, purple— the scrotum a ball of 15 to 20 cm 
m diameter, the penis a huge sausage The exudate occurs wuthm 
Buck’s fascia and is slow^ to reach the buttocks, while it rapidly 
extends to the groms and thence to the loms The testicles and 
spermatic cords are spared, as are the corpora cavernosa, but the 
gangrene may destroy several centimeters of the corpus spongiosum 
m the region of the stricture 

The gangrenous tissue harbors streptococci, erysipeloid m character, 
and various anaerobic bacteria 

The stricture occasionalh is quite a wdde one through w^hich a 10 F 
wmven mstrument readih enters the bladder Retention of the urine 
is often present, the result of the patient’s debility or of the tight 
stricture 

The patient is intensely septic and unless promptly operated upon is 
likely to die m a few days 

E-pididymitis — Infection of the epididymis, as a result of urethral 
stricture, is usual!} the w ork of the bacillus coh or of the pyogenic cocci 
Hence it is much more likely to suppurate than is gonorrheal epididy- 
mitis Although this comphcation discourages urethral mstrumenta- 
tion, it may ne^ ertheless be imperative to relieve a tight stricture, even 
m the presence of an acuteh inflamed epididymis Under such con- 
ditions the comphcation may sometimes prove an argument whereby 
the surgeon may persuade the patient to subrmt to perineal section 
together with dramage of the epidid} mis 

Other Complications —Among the rarer complications noted among 
our cases, we may mention 2 cases of prostatic stone, 3 of bladder stone, 
and 2 of stone m the kidney Arthritis was only once noted One 
would fancy its actual frequency greater than this 

Complications Due to Treatment — Among the most important com- 
phcations of urethral stricture are those resultmg from improper treat- 
ment. Too great brutaht} m passmg instruments may result m added 
scar, urethral chiU, urinary septicemia, epididymitis, peri-urethritis, 
prostatic abscess Failure to enter the stricture may'^ result m false 
passage and peri-urethntis Enthusiastic mternal urethrotomy'^ may 
result m permanent mcuiwation of the penis, of wUich 5 cases appear 


upon our list 

Diagnosis — The diagnosis of urethral stricture must mclude the 
diagnosis of chronic anterior urethritis and of such comphcations as 
pen-urethritis, prostatic abscess, renal infection and retention, etc , 
since the presence of these materially' influences prognosis and treatment 
ZMoreover, the diagnosis of stricture itself contams an element of 
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prognosu, /or one most determine not onl\ Tvhethcr actual stnetnre 
exists but whether stnetnre 13 likcl> to occur or if prtnousU existing 
and under control to recur 

Isepsu aud inejlhuia —The diagnosis of stneture is mode b> the 
introduction of instruments into an inflamed canal \mong the most 
important results of stneture are renal retention and infection Such 
cases arc in the same state of unstable renal balance os are the pro- 
statKs. The passage of sounds is pccuharl\ quahfieil to excite reflux 
pvelonephntis (urethral chill) or aiiima. Therefore the precautions 
elsewhere laid down for urethral asepsis and antisepsis must be most 
minuteK obsened lustrumcnts must be passed with the greatest 
gentleness and it is actuall\ a measure of precaution to precede the 
passage of urethral instrumeuts b\ an injection into the urethra of 5 
per cent no\ocain solution, to be rctomctl at least fifteen mmutes 
before the mstnimeuts arc mtruduced This is grateful to the patient 
for It diminishes his pains, though this should not be taken ad\ ontage of 
b\ the surgeon The skill of the urologist is measured bj his gentleness 

The U’rrtAroicope —The urethroscope ma\ be emplo\ed for the diag- 
nosis of stneture of large caliber Tlie straight open-end tube should 
be used If the stneture is large enough to admit the tube, the urethral 
wall IS seen to be ngid in that it does not fall together uito the usual 
radiating folds. Indeed the scar if dense holds the urethra ^elatl^eK 
open on the end of tho urethroscope The surface of the mucous 
membrane IS usually mflamed eroded and e\en ulcerated most mark- 
edl> at the pomt of stneture and to a less degree both before and 
behind this. If the surface inflammation is under control however 
the mucosa Icwks ahinj whiter than normal and quite bereft of its 
usual folds. 

The tight stneture which will not admit the urethroscopic tube 
uaualJi bleeds so freeb that the cxominatJon is of little \aJue 

The Olieary Bougie — This is the instrument for the diagnosis of 
stneture. ^Yith a complete set of bougies (from 0 to 28 F ) one may 
diagnoiie with accurao the auo of the \anous constnctionj m the 
antenor urethra Filiform strictures elude precise diagnosis bj the 
bulbous bougie but all other couatncUons are perceptible as bands 
through which the bulb of appropriate sue shps with a jump 

begm our examination bj paaamg a 20 F bulbous bougie. 
(Stneture of the meatus »boukl be cut (p 380) ) This is gentlj mtro- 
duced until it meets an obstacle If a stneture of large caliber this 
obstacle is passed with a jump while the patient announces a cor- 
rwpondmg paim If a tighter band is encountered the bulb cannot 
be pushed bejond this but must be withdrawn— with a hitch o\er 
theloigertructure— and replaced bj a smaller one Thus we calibrate 
stnetures as far as the bulb But the bulbous bougie maj fail to 
m the bulbomembranous junction of the most normal urethra 
otnetnres at this pomt must therefore usuallv be cahbrated b\ sounds. 

Ine urethrameter of Otis theorebcaUj gi\e3 the most accurate 
picture of urethral constnctions I have never emploj ed it. 
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Gangrene that complicates stricture does indeed start in the scarred 
urethra, but as an infiainmatory, not a mechanical lesion 

The gangrene occurs only m a debilitated individual and is seen 
almost exclusively among the neglected poor who seek refuge m a 
city hospital Beginning with a localized inflammatory swelling, the 
gangrene staits in the subcutaneous tissue, and spreads with devas- 
tating rapidity Within a day oi two the scrotum, perineum, and 
penis become swollen, tense, purple— the scrotum a ball of 15 to 20 cm 
m diameter, the penis a huge sausage The exudate occurs within 
Buck’s fascia and is slow to reach the buttocks, while it rapidly 
extends to the gioms and thence to the loins The testicles and 
spermatic cords are spared, as are the corpora cavernosa, but the 
gangrene may destroy several centimeters of the corpus spongiosum 
m the region of the stricture 

The gangrenous tissue harbors streptococci, erysipeloid m character, 
and various anaerobic bacteria 

The stricture occasional!} is quite a wide one through which a 16 F 
woven instrument readily enters the bladder Retention of the urine 
IS often present, the result of the patient’s debility or of the tight 
stricture 

The patient is intensely septic and unless promptly operated upon is 
likely to die m a few days 

Epididyiiutis —Infection of the epididymis, as a result of urethral 
stricture, is usually the work of the bacillus coh or of the pyogenic cocci 
Hence it is much more likely to suppurate than is gonorrheal epididy- 
mitis Although this complication discourages urethral instrumenta- 
tion, it may nevertheless be imperative to relieve a tight stricture, even 
m the presence of an acutely inflamed epididymis Under such con- 
ditions the complication may sometimes prove an argument whereby 
the surgeon may persuade the patient to submit to perineal section 
together with drainage of the epididymis 

Other Comphcations — Among the rarer complications noted among 
our cases, we may mention 2 cases of prostatic stone, 3 of bladder stone, 
and 2 of stone m the kidney Arthritis was only once noted One 
would fancy its actual frequency greater than this 

Complications Due to Treatment — Among the most important com- 
plications of urethral stricture are those resulting from improper treat- 
ment Too great brutality in passing instruments may result in added 
scar, urethral chill, urinary septicemia, epididymitis, pen-urethritis, 
prostatic abscess Failure to enter the stricture may result in false 
passage and peri-urethritis Enthusiastic internal urethrotomy may 
result m permanent incurvation of the penis, of which 5 cases appear 


upon our list 

Diagnosis — The diagnosis of urethial stricture must include the 
diagnosis of chronic anterior urethritis and of such complications as 
peri-urethritis, prostatic abscess, renal mfection and retention, etc, 
since the presence of these materially mfluences prognosis and treatment 
Moreover, the diagnosis of stricture itself contains an element of 
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Some emerffcncica r j , an acute retention of urine do not permit 
dela\ The diapnosia of stricture must bo combined with the relief of 
retention I ndtr such circumstances it iuft\ be unser to begin at once 
withfilifonus unte tlicse are 80 much more liheh to enter tiie stricture 
if no preMOUs mstruinentatioii has been attempted Tlie manipula- 
tion of fiUforms 13 described in reference to treatment. 

iVfter the diagnostic inatnmieiitatiou the urctlira sliouJd be cleansed 
with the routmc autiscptic imgation 

The Diafnofit of Impeadlnx Stricture — Of c\en greater importance 
and dellcnc^ than the diagnosis of existing stnctiirc is tlie (hagnosis 
that stneture is about to occur 

Impending stneture sliould be susiiecteil m e\er\ case of chronic 
Qntenor urethntis It is di5clo:.c<l os a soft mfiltratc b> the jiassage of 
bulbous bougies (up to 28 b ) This bougie catclies and perhaps e\en 
fails to pass a gi\en i>oirit, WTien \ntlidrawn blood follows But 
the sound is not giusiictl Tlio urethrodcopo shows a thick, ngid 
inflamed mucosa quite hko that wluch co\ers stneture- Intelligent 
dilatation lead to the resorption of those mflammotorA uxudates 
that cause urctJintia and form the origin of the scar that would sub- 
sequeuth form stneture 

But if the paticut bos been treated elsewhere and one does not feci 
sure tliat he c\ cr had a true stneture the diagnosis of a possible recur 
rence should bo deferred fora \car \ttJic end of this mtenal without 
treatment, if the urethra readil\ admits a 28 F sound and the ure- 
throscope bhoaa DO sclerosis of the woll of the canal the patient may 
safeh be diamssed os free from the prospect of relapse 
CooTM and Protnotli —Inasmuch os the cbnical picture of gonorrheal 
urethral stneture is a composite of wuir and inflammation more or less 
controllable b} treatment aud subject to the vicissrtudea of mtercurrent 
gonorrheas aud otlicr sources of irritation it is obMOUslj quite impos- 
sible to compose a picture that sboU adequateh represent the usual 
course of this disease Shgbt chrome urethral discharge mav be for 
nian\ > ears the onlj ajTDptora while this ma\ be absent altogether and 
onlj the large shreds m the imne surest the presence of stneture 
Retentions iiia> be frequent and rapidls recurrent, let exceptional!} 
a smgle retention relie\ed without on} real treatment of the stneture 
mo} be followed b> an mter\al of }ear8 before retention recurs. Per- 
haps the mterval between the appeanmee of s}Tnptom3 suggesting 
stneture and the bc^nnmg of treatment, will hmt, aa well as figures 
can how vanous is the progress of this malady 
We have tabulated the time at which trefitmeot was begun m 286 
cases 

within lii irwnthi 
From six to tirelTo months 
thinn* »«ind 

“ third to fifth ye»r 
i^ xt b to t»nth 7B*r 
elev«ith to tventkth year 
Boyond twwittoth year 
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Sounds and Boiujies —The uiethroscope gives a pieture of the surface 
lesions of the canal The bulbous bougie gives precise information as 
to the tightness of each strictuie band The sound and the conical 
bougie do not give such precise information, but they do tell us tliat 
strictuie does or does not exist They mfoim us as to its approximate 
diameter and dilatabihty 

The sound elicits the essential diagnostic sign of stricture, viz , 
(j) asjnng 

If it engages in a stnctnre, the sound passes onward with a distinct 
sense of resistance, while the patient complains of more or less pain 
The maneuver at this juncture must be extremel}^ gentle If the 
stricture is m the bulb, the unwary operator ina}'’ be misled by the 
fact that he can depress the handle of the sound into the belief that 
its point is progressing to waul the bladder To avoid this error let 
him watch closely the disappear ance of the shaft within the meatus 
The progress of the point of the sound is measured by the disappeai- 
ance of its shaft 

But if the sound, thus gently introduced, progresses with no undue 
resistance into the bladder, the tiiic stricture (as distinguished from 
purely inflammatory or spasmodic obstruction) grasps the instrument 
and resists its withdrawal Any sound that will enter the unstiictured 
urethra will fall out again by its own weight But true stricture grasps 
the sound, which can onh" be withdrawn b.\ force Indeed, the effort 
to withdraw the instrument may be greater than that required to 
introduce it This grasping of metal mstiuments is pathognomonic 
of strictuie Woven bougies are sometimes, rubber catheters often, 
grasped by spasm of the cut-off muscle m the unstrictured urethra 

If the sound fails to engage, smaller instruments are successively 
introduced until one enters the stricture At oi below 20 F it is 
safer to employ Philips' bougies rather than metal instruments, and 
with these to continue, if necessary, until a number 10 F fails to 
pass Then we know that either the stricture is so small it will only 
admit a filiform bougie (a so-called filiform stricture), or else there is 
no stricture at all For no final diagnosis of stnctnre can be made until 
an instillment shall have passed through and been giasped by the scar 

Suggestions of the presence of stricture other than this are mdeed 
many The patient’s history or other physical signs may point to 
stricture The sounds which fail to pass may be interrupted before 
their pomts have settled well into the bulbous portion of the urethra 
The most gentle manipulation may produce profuse bleeding Such 
signs point to stricture, but they do not mfallibly prove its existence 

If aU but filiform instruments fail, a few attempts may be made with 
these But these tentative sounding may so bruise the stiictuie that 
even a filiform will not find its way in It is therefore wiser to defer 
any serious attempt at passing a filiform until the following day Then 
we may resume the exammation, beginning with the passage of fihforms 

1 The Philips bougie is a woven conical bougie that is to be introduced, threaded onto, 
and following a filiform mstrument 
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tractiou of such a stncturo nc«l be feared It is not to be forgotten 
howe\cr that such atneturcs arc often accompanied b} stncturo of the 
bulbous urethra. This shows the usual tendency to recontract. 

Gencralh spicalang therefore stneture of the bulb is dilatable but 
incurable while stneture of the pcno-scrotal angle or of the penile 
urethm responds jioorlN to dilatation but is enmicntlN curnblt In- 
flamuiatoi^ stneture at the meatuS) be it said, is the extreme example 
of uiidilatabilitj \et it is alwajs cured adequate section 

Traatmant.— Tbc treatment of gonorriieal stneture ma\ be pn;\cn- 
ti\e iwIIifltiNo or curative. 

pHE\E>m\E TKh.vniL.\T — The prcv'cntivo treatmeut of stncturo 
begins long before the stneture Its foundation is a discreet manage- 
ment of acute gonorrhea for a gonorrhea thus managed should leave 
behind little or no trace of xts passage m tJic form of pen-urethral 
exudate. Just as the breaking of chonlcc the use of cautentmg injec- 
tions, too much xcol m the passage of urethral instruments, etc ore 
causes of gonorrheal exacerbations and coniphcations so gentleness and 
discntion ehmiDatc these causes and prevent stneture. 

Once chrome antenor urethntis has been cstablislied the treatment 
of this IS calculatcil to cause resorption of Uio exuilate before it forms 
scar 

PvLU.VTiVETBE.vniE.ST — ilic polhati'C treatment of urethral stne- 
ture ooiisifts m dilatation hrom what has been said in discus&mg tliu 
progress of stneture it will be rcodil> understood that dilatation mav 
occaaionaUv euro a stricture But, the prune object of dilatation is to 
control stricture not to euro it No amount of stretching can banish 
a scar from the urethral wall So long as the scar is there it is likd\ to 
recontract- Indeed the scar as sudi cannot be dilated Dilatation is 
massage emploved for the purpose of encouraging resorption of inilam 
matorj exudate. If rough it increases the exudate and la^^s down new 
undiiatable scar Phe phv'siciiin tJicrefore will be well advised to 
consider his dilatation purely palliative. Stndure at the mcahfs 
whether congenital or mflaramaton must bo cut 

lfi/ijrp#w and Anesihaia — The moat rigorous asepsis of instru 
ments patient s urethra and phj sician « bands should be practised as a 
matter of routine But, inasmuch os the patient s urethra cannot bo 
dcansed of the bactena that lurk witlim its glands the two essential 
dements to prevent complications arc 

1 txinme genllensst m the paasoge of oil urethral instruments, 
whercbv the urethral wall is spared and the foci of mfection within arc 
not stimulated to activntj 

2 Intwejjm bj on irrigation with a nuld antiseptic such os aerj- 
flevin. 

The onebtheaia produced bv fiUmg the anterior urethra with 5 
l>er c^t novocam for lo minutes before the passage of instruments 
be empluj ed for each dilatation It is usuallv quite possible after a 
few tr^tmeuts to proceed with dilatation without an\ local anesthetic. 
Indeed the jiatieat maj not note the omiasion 
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Yet in all this unceitainty theic is some regularity of prospect which 
may be sketched as follows 

The progress of stricture is measured by the piomptness and inten- 
sity of its onset on the one hand, opposed by the efficiency of treatment 
on the other Thus a stricture that has for its only symptom a mild 
gleet, or that begins many years after the last gonorrhea, is likely to be 
a slight scar, to contract slowly and may perhaps be neglected with 
impunity for a considerable period On the other hand, a stricture that 
begins early and with symptoms of obstruction or retention is likely to 
be a dense scar and to progress lapidly 

Fill thei more, acute retention of urine, whether leheved by dilatation 
or not, usually recurs within a year, if the stricture is neglected 
Strictures of the pendulous uiethra contract more slowly and, even 
Avhen neglected, to a less degree than those m the bulb Yet (as we 
shall see) strictures of the bulb aie far more amenable to dilatation 
than those of the anterior urethra 

Although m the absence of mtercurrent gonorrhea acute prostatic 
or renal suppuration are rarely seen before the stricture has become 
very tight, pen-urethral phlegmon, suppuration or gangrene may result 
from a stiicture of relatively large caliber 

Cure —Stricture is part infiltrate, part scar Inasmuch as it is 
scar it cannot be cured True, its contraction may be prevented and 
even overcome by resolution of the inflammatory infiltrate under the 
massage of dilatation But one cannot dilate scar When the scar of 
stricture is the cause of constriction (as it is much more commonly m 
the nariow pendulous urethra than m the wider bulb), no dilator or 
sound will dilate it The most instruments can do to scar is to tear 
it and make more scar To open scar one must cut it, then dilate, 
and thus splice the ring with new scar 

It IS impossible to assure any patient with absolute certainty that 
his stricture will never recontract But in this matter the distinc- 
tion between stricture of the bulb (Thompson’s region III) on the 
one hand and stricture of the pendulous and scrotal urethra (Thomp- 
son’s regions I and II) on the other is striking 
The deeper strictures, though they can often be readily dilated, 
show an almost universal tendency to recontract A fully dilated 
stricture is likely to recontract to the point of giving retention in 
from one to five years Exceptionally the recontraction is slow, so 
that even ten to fifteen years later a small sound can still be passed, 
while most exceptionally the stricture does not recontract at all 
I have followed several cases that showed no evidence of recontraction 
for more than ten years 

Stricture at or external to the peno-scrotal angle, on the othei hand, 
if it has once formed a dense scar, is rebellious to dilatation, but when 
cut to no larger size than 34 F may usually be kept widely dilated by 
the passage of sounds, and if this treatment is continued until the 
cut has healed and the adjacent urethritis is cured, no further recon- 
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Dilatation of Striciiire at the MeaiuM —It is a waste of ttmo to 
attempt dilatation of strictures of the terminal uich of tlie uretlim 
Thtrv should be cut. 

Dilatation of the Pendulout and Scrotal Perilous — Stncturcs m this 
region maj be dilated if thc\ Jm\ e existe*! for a relati\ cl\ bncf penod 
Hut, as a rule the\ do uot \ield to dilatation 
Unless tbc\ dilate readilx thc^ sliould be subjcctal to internal 
urethrotoni} , as described below and dilntctl to 28 or 29 t for tlirce 
montlis, this time the mucosa should be healed the urethritis 
cured If so tlic stricture will not recur 08 pro\enb^ rcc^minatiou 
a jear later 

Strictures of the Bulbous and Membranous Urethra —These the most 
common of gonorrheal strictures Mcld to ddatation Unless compli- 
cated b} trauma or jM.n urctbntw tbcj can os a rule be controlled b\ 
the mtclhgent passage of sounds "^ct e\tji here urctlmitoinx is called 
for when dilatation fads. 

The Technique of Dilatation —Isrt \ia supjiosc a stneture m the bul 
bous urethra that will admit onU a filiform uistruuicnt. B> describ- 
ing the senes of treatments vrhercb\ this is fuli\ ddatod ue shall co\ cr 
the groimd 

The diagnosis has been established b> \ain attempts to i>aas larger 
instruments \\ o now resort to filifomia. 

Wc select a fihfomi bend lU tip a little ccccntncalK and introduce 
it slowli into the urethra It catches hero and thca whereupon we 
mthdmw it rotate tiio point to one side and so pass the obstacle If 
ne arc fortunate the filiform passes the stneture rcmlilj but uauallj it 
13 obstructed It will not engage in the stneture Then it must be 
patienth and guitli mo\cd up and doim tiuTung the i>oint now to the 
right, now to the left, but sctutiuig for the onfico of the stneture rather 
toward tlie roof of the urethra tlian toward its floor If the jmmt of 
the filiform finally slips luto the stneture it ma\ be obstructed bj 
catching m the utneJo or id jjomo i>ockct of the ^Ktetenor urethra 
That the filiform has passed tlie stricture la rccognircd b\ estimating 
the depth to which it has peuetrated m the urethra fhat is it caught 
m the postenor uretlira is \enficd b> a finger m the rectum pressmg 
against the membranous urethra Tlie filiform is geutlv mo\ ed to and 
fro until the pressure of tho finger uiokcs it ndo out of this obstacle 
nrulmto tho bladder Then tho follower is screwed onto the filiform and 
gentl\ pushed mto tlie bladder 

The filiform is not so sure ft guide as might bo imagined it T\-ilI 
buclde and ev eu breah if the follower is pushed m with too great haste. 
Ihe size of the foUovver should \ar\ with the age and densrty of the 
stricture If the stneture la thought to bo but a smglo baud and tho 
bear so slight that no definite irTegulnnt\ can be felt m the permeum 
at the pomt of stneture oncma\ sometimes advantageoualj emplo\ a 
foUoucr fts large os 14 or 10 P But if the scar is an ancient mdurated 
mass, the first mstrument jMisbed should be no larger than a 10 1 aud 
It IS often vv iscT to attempt no further dilatation until bc\ end da^ t. later 
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Dilatation — Instruments Required — A complete equipment of 
dilating instruments includes filiform Philips bougies and followers, 
woven bougies, conical sounds and dilators 

Fihforms and Followers —The filiform bougie should have a smooth, 
rounded, olivary point and a flexible neck, which can be temporarily 
bent at any required angle One should possess instiuments whose tips 
vary considerably m size 

Filiforms are made m two types The one, a Avhalebone instrument 
to be used with a tuuiielled sound or catheter, the (Philips) other, a 
woven mstiument, to the butt end of which is affixed a screw, whereby 
it can be screwed to a lollowing sound or catheter I much prefer the 
lattei type It has a more flexible point which can be set at an angle 
by a dzop of collodion Its screw junction with the following instru- 
ment IS, of course, much smoother than that of the whalebone-tunnelled 
combination 

Filiforms aie sometimes made with their jiomts set m curious cork- 
screw shapes, these have no advantage The point of the filiform 
should be of little oflset from its centei , so that, after it has been intio- 
duced as far as the face of the stricture, it may be ie\ olved to make its 
point search over a limited area for the orifice Any complicated 
angulation is wasted 

Woven Boiujies —With thefilifoim and its followeis the stricture can 
be conveniently dilated to 10, 15 or even 20 F , though it is prefeiable 
to use woven olivary-tipped bougies, after the first passage of filiform 
and follower A set of bougies runs from 10 to 22 F Bougies weighted 
with shot, or with a lead coie, are rathei prefeiable since then weight 
makes them dilate the stricture somewhat more loicetully 

Sounds —When skilfully manipulated, the conical steel sound ac- 
tually causes less pain than the woven bougie But the sharp point of 
a small-sized sound is so likely to catch m the luethral wall that, as a 
general rule, one employs woven msti iiments up to size 20 F , and 
sounds from this point to the limit of the meatus I employ a sound 
larger than 29 F only after urethiotomy 

On the other hand, the fixed curve of a steel sound makes it an ad- 
muable instrument for enteiing the oiifice of a tight stiictuie in the 
bulbous methra I have not unfieciuently entered a stricture with the 
10 or 12 F steel sound, the orifice of which I could not locate with the 
fihfoim But the maneuver is so difficult that it should only be at- 
tempted by the skilled practitionei , the uninitiated will inevitably 
drive the shaip point of a small sound into the uretlual wall All 
sounds should engage in the orifice of the stiictme by then own weight 
—small sounds must 

Dilators — Kolhuann dilators are admuable instruments foi the 
treatment of chronic urethritis, anteiior or posterior They should 
never be used in the treatment of stricture To make a small meatus 
an excuse for using a dilator (as was suggested by one of us m the pie- 
cedmg edition) is quite mad Unless the meatus will take a 28 F 
somid, the chiomc urethiitis cannot be cuied— the stiicture will refoim 
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The ideal mten al u from fi\ c to 3e\ en do\ s for time miut be gi\ en 
to the surface of a stricture to rccowr from the trauma of one uistni 
mentation before a second u attempted! The nipidit\ of dilatation is 
of course never twice the same but if the stneture vnclds rapidlv, one 
need not fear to ndv ance os much os fiv c number* on anv one occasion 
Each sitting is begun with the passage of an mstrument at least one 
or two sizes smaller than the largest instrument prevnouslv passed 
If this fails to enter one mav have to return to the smaller instrument— 
to begm all over again os it were If it enters and u rather tightlv 
grasped the nett sound to be passed should be but oue sue larger 
But if the first instrument is not tightlv grasped one mav slap several 
sizes, sometimes tlircc or four vnth odvantage It is much wiser not 
to pass more than three sounds on anv one dov These should be 
passed with the utmost gentleness and it is quite true tliat thc> should 
engage bv their oven weight though thev mav have to be dirccteil 
tlirough the stricture. Then, is no advantage m Ieov^ng the sound 
vnthm the grasp of the stneturo for more than a moment 
Bougies are up to about 20 F sounds to 29 F 
/Vfter the stricture bos been so dilate*! that the sourxl enters rcodilj 
without being tightlv gnispc<l or without exciting hemorrhage the 
mterv al betw cen instrumentations is lengthened from one to two weeks 
then to a month to three to six months on condition that the stricture, 
shows no tendenev to rccontroct Therefore the dilator must be intro- 
duced to cerebrate New 'i.ear » dav and the hourth of Julv for the rest 
of the patient a life, if the stricture is m the bulb 
Openithr* Treatment of Stricture —Indications for Operation —The 
failure of dilatation is the onlv excuse for operation upon urethral 
stricture This failure mtt> be of several kinds. 

Stneture of the meatus can never be dilated we know beforehand 
that dilatation will fad and Hcoperatcaccordingl^ 

Stneture of the pendulous urethra is amenable to dilatation onl> 
when the scar has not become fuliv organized Tight stneture or 
dense stneture or stricture that u paJpiable as a thickness of the corpus 
spongiosum mav be dilated up to a certam pomt, but must bo cut m 
order to be cured 

Stneture of the bulbous urethra ou the other hand if of gonorrheal 
ongm and not complicated bv retention or pcn-uretlmtis, maj usuallv 
be controlled bv dilatation But if the stneture cannot bo dilated or 
if It perhU^tJv relapses m spite of intelligent treatment or if retention 
or infection of kidney prostate or pen urethral tissue require dramage 
which dilatation does not afford then operation (external urethrotomy ) 
13 mdicatcd 

Penurethntis always requires operation and a stneture that 
remams impassable or proves rebellious m the course of dilatation 
s^uld be operated upon as soon as the patient s consent con be 
obtained 

Choice of Ojxration — For stneturea of the meatus, mcatotomy For 
fltnetures of the pendulous and scrotal uretlira, inteniol urethrotomy 

u u t~2S 
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If the filiform fails to enter the stricture, several alternatives present 
themselves The instrument may be withdrawn and tried again, after a 
different angle has been given to its point, or fihforms with larger or 
smaller bulbs may be tried , or one may fill the urethra with fihforms, 
and push m first one and then another, m the hope that one of them 
may enter the stricture or the urethra may be distended with oil and 
a single filiform slipped between the fingers that pinch the meatus to 
retain the oil 

If these maneuvers fail, and if the stricture is a relatively narrow 
band down to the face of which a urethroscope can be introduced, 
one may attempt the passage of fihforms through the urethroscope 
guided by the e>e Young speaks highly of this piocedure, but I 
have had small success with it 

In cpiite a number of instances, having failed to introduce a filiform, 
I have succeeded m passing a 10 F steel sound (with the Van Buren 
curve), but this instrument must be employed with the greatest 
imaginable gentleness, otherwise the sharp point of the sound will 
perforate the scar and produce a false passage 

If no complications ensue, the gentle attempt to pass instruments 
may be repeated day after day for several days, until the patient’s 
and operator’s patience are e>Jiausted But the appearance of any 
complication, such as fever, retention, or peri-urethritis, usually calls 
for immediate operation 

In the absence of such complications there is no limit to the number 
of attempts that may be made to pass a stricture with filiform, but it is 
probable that the patient’s interests will be best served by prompt 
operation after the failure of two or three attempts at instrumentation 

But before this final decision is reached the physician should once 
again try to pass a 20 F sound into the stricture to be sure that, after 
all, this cannot pass Thereby he will perhaps be saved the mortifi- 
cation later of passing a sound after the anesthetic has been adminis- 
tered 

When a filiform finally has been passed, after many fruitless efforts, 
one IS tempted to tie it m to act as a guide for further dilatation There 
is no objection to this, but unless followers have failed to pass, the 
tying m of a filiform is unnecessary 

Subsequent Dilatation —If the stricture has been satisfactorily di- 
lated bj> fihforms and followers, no furthei attempt at instrumentation 
should be made (unless retention demands it) until the fourth or fifth 
daj, , then the same procedure as before should be followed, the first 
mstrument used being chosen with relation to previous experience At 
this second instrumentation it is prudent not to attempt to dilate the 
stricture much wider than at the preceding sitting Thus, if the first 
dilatation was to 10 or 12 F , 10 or 12 F may again suffice, for the object 
of dilatation of a very tight stricture is to iron out its irregularities 
rather than to dilate it rapidly By the third or fourth treatment these 
irregularities are usually sufficiently smooth to permit dilatation to 
proceed more rapidly 
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pcnneal section is performed ond the urethrotome passed from behind 
forward 

ifler-ircclmcnf —The indwelling catheter is witlidmwn on the 
fourtli daj The first instrument is pnssctl between tlio tenth and the 
fourteenth daj It is \NelI to begin witli n woven bougie of about 
10 or 18 F sue. This gently dilates tlio urctJiral wxiund and mnj be 
followed b\ a 24 or 2i> F bougie or sound No attempt is made to 
pn'«t a larger instrument at the first instrumentation 

Thereafter the patient returns for matrumcntation even- five da>8 
and tlie stricture is dfiateil to 30 F \s soon ns the full sue is readied 
without causmg conaiderable licuiorrhagc tlio intenal between treat- 
ments is mcreascil to two weeks and dilatations are continued at this 
intenul until the a'ound is healed and the urcthnbs controlled This 
will usuallv take about three months. Tlio patient is then requested 
to return after an mtcmil of a jear If at the end of this time the 
urcthntia has not relapsed and the stnclure has not rccontractcd he 
ma\ be dismissed as cured otherwise he ma\ rwjuirc further dilatation 
or cuttmg 

IXTEicsALUltETlinOTOMi UTTii \. GmuK—Intirumculs Re(jni7tii — 
111 addition to tlic usual mstniiucnts cxtcniul urethrotomj rcquirca a 
female catheter (prc(erabl> of metal) two or three grooved stafTa of 
differcut sixes, or if the stncturv is known to be too smidl to admit these 
fihfonns and followers. The groove of all staffs and foUon'ers should 
be as wide as |>ossible so that tlic knife plunged mto the pcnncmii 
may readily find it V 30 1 rubber tube vnth a lateral as well aa a 
texmmal eje is emplojed for drainage after the operation 

The Operation —Renal decompensation is so great a factor m the 
mortahtj that ether is tabu The anesthetist s exiicncuce will direct 
his choice of caudal spmal nitrous oxide or ethjienc anesthesia. 

The patient is placed m the hthotoniy position V grooved statT 
13 introduced into the bladder and pushed downward rather finnJv 
agamst the perineum which is incised m the midlme luitil the bulbous 
urethra is opened at a point citernol to the stneture The free bleeding 
from the sjKingy tissue is disregarded The edges of tlio cut mucosa 
are caught and retracted with clamps and a grooved director inserted 
mto the bladder along the groove of the staff If there is onv question 
m the operator s mind as to the postbon of this instrument the female 
catheter is pasbtd from the wound mto the bladder One is reassured 
bj the jet of uniic. If this docs not flow the staff is kejit m place unbl 
furthur probmg locates the postenor urethra This must be located 
before the staff is remov ed lest the operator become lost in the penneum 
ami require suprapubic secboii and retrograde cathetenxation to 
identifj the canal 

The urethral staff is then withdrawn and usmg the groov ed director 
as a guide the stneture is mciscd until it will admit a 30 F whistle-bp 
tube Care must bo token that the mciMon onlv divides the scar 
iiic postenor uretlira must be respected Acccssiblo hard scar tissue 
IS cut awaj sparing the urethral roof and the tube tied m bv a aOk 
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upon the roof of the canal For strictures of the bulbous urethra, 
external urethrotomy 

Choice of Anesthetic —For mcatotomy, local infiltration For inter- 
nal urethrotomy, surface anesthesia or caudal For external urethro- 
tomy, caudal anesthesia 

Meatotomy — The asepsis is as for any opeiation 
Using the finest needle, a few drops of anesthetic solution are injected 
into the floor of the urethra at or beyond the point of greatest constric- 
tion 

The constriction is then divided on the floor of the urethra until a 
28 F bulb can be freely introduced The meatus is then held upon 
while the stiaight needle attached to an atraumatic chromic gut suture 
IS introduced liom within outward through mucosa and skin at the 
deepest point of the cleft just to one side of the midline A second 
similar suture catches mucosa to skin opposite the first one Two or 
three moie such sutures may be needed to close gaps 
The wound is protected with sterile gauze foi twenty-four hours It 
does not become infected Bleeding is insignificant The sutuies act 
as foreign bodies to keep the wound open They fall out within two 
weeks We have seen no complications 
Internal VimTuaoroMY — Instnnnents Reiiuired —01 the many 
types of urethrotomes the Otis is the best suited for those strictures 
that will admit it, while tighter strictures may be cut by the Maison- 
neuve Ajipropriate sounds to measure the resulting urethral caliber 
and an indwelling catheter aie needed 

The Operation —Asepsis of instruments, ojDerator and operating 
held IS carried out as for a major operation 
The stricture or strictures have been previously located and cali- 
brated 

The Otis urethrotome is passed into the grip of the stricture and 
about 2 cm farther, its knife pointed toward the roof of the canal 
This places the dial upside down, yet it ensures against cutting too 
deeply, for a deep cut on the roof meiely enters the septum between 
the corpora cavernosa, while a similar violation of the floor or sides of 
the canal would open the peri-urethral cellular tissue and result in 
abscess The urethrotome is now screwed up to about 34 F and the 
knife slowly withdrawn until it is felt to jump through the strictured 
portion of the urethra The urethrotome is then immediately screwed 
down to its smallest si/e and wlthdra^vn A 29 F sound is passed to 
the bulbous urethra, but no further 

If after the cuttmg the sound does not pass freely, a second cut upon 
the roof may be made The meatus may be cut by turning the instru- 
ment over and cutting on the floor at this point If aftei the division 
of the first stricture other unsuspected points of constriction are found, 
these must be cut until a 29 F sound passes freely into the bladder 
An mdwelhng catheter is then inserted, to be removed after four days 
If the stricture is too small to admit the Otis instrument the Maison- 
neuve may be employed, followed by the Otis If it is impassable. 
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what mjRht be termed the lower surface of the corpuj eiKuigiosum) 
than would be suppo&od 

If the onficc of the stneture u not found the bidboca\ eniosus muscle 
IS cut and stopped avi^^^ from the bulb (if more room 13 needed the 
superfiaol tissues nm\ be diMded m A-uIiupe) WTicu the bulb has 
been freeh c^i^osed ])\ pood retraction of the supcrficinl tissues it is 
ilehberatclj but not deepK cut tTans\cr3ch posterior to the pouit 
where it has been disndctl longitudinalh m the ^am senreh for die 
orifice of the stnctuix At i/)Die point the blue mucosa w^Il agam bo 
encountered and from tlus point the possagv into the iKJstcnor urethra 
uith fiJifunu and gnxiied director is ensv 
The surgeon i\ho should fail b\ citlier dence is thcrebi pro\ed so 
unfoinilmr vkitb the jienneum that he lio<l better make no further 
attempt to find the urethra at the aptt of the prostate but radicr 
take refuge m suprapubic mcision of the bladder uikI rfirvgrade cathe 
teruaiiun b\ a 13tn]fju6 sound jiassed through the bladder and thence 
into the poatenor uredira Fho floor of the uretJira is inciseil upon 
the pomt of tins instrumeDt and the remamder of the ojierntioii con 
eluded in the usual manner 

Other Dericei far binding the Onjice of the ^tridnrt — \onou8 odicr 
methods ]^o^e been employ etl to find the waj through the btneture. 
Thus ue maj mention the \Micxlhouse staff whicli is no longer used, 
and \oung8 suggestion that we identifx the opex of the prostate 
through the ^ -shaped prerectal ineiMon upon the membranous urethra 
and work backward from this into the atneture Ani surgeon akil/uJ 
enough to perform this operation could much more rcodd) enter the 
stnerure bi the method descnbcil abo\*e. 

HESEcmo-N OP TUB UjiBTiiR.1 —The lUTtbniJ mueoau grows mth such 
amazing ^npldlt^ and coi ers such mcrcdibi> large gajw that e\ tn when 
the remoi al of denj>c scar tissue about the urethra lea\ cs a wide defect 
no epithelial graft is nocessan so long as the roof of the canal is mtact. 
Indeed such grafts rorel> take bections of the saphenous \em ha\e 
been emplo\ed to take the place of jiortious of the urethra but the 
epithelium does not hi c. 

•Vfter external uretlirotom\ for s dense stneturc whether this be 
gonorrheal and in tlie bulb or traumatic and m the membranous 
urethra acfltrmtion maj be occompaoied with enough scar formation 
to occasion recurreuco of a stneturc just as dense as rebellious to 
dilatations, as bable to pocketuig sud penurethral abscess as the onginal 
lesion (To this the suiyeon s clumsiness and the patient s cairjesaneas 
maj contnbute.) To preient this \anou8 resectioua of the urethra 
ha\e been advised The operations of Cabot and of I’astenu have 
given us exceDent rcbults the former for gonorrheal the latter for 
traumatic lesions (7 r ) The aim of Cabot s operation is to excise 
the stnefure upon tlie floor of the urethra lu the usual manner and 
to reumte the longitudinal mcisionb^ transverse suture thus puckering 
the urethra, as it were and enlarging the lumen of the stricture 

The steps of the operation ore as follows The urethra is steadied by 
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worm-gut suture that includes a wide grip of the perineal muscles 
and IS wound two or thiee times around the tube without perforating it 
Before tying the tube m the wound the bladder is urigated with 1 to 
4000 silver nitrate solution The eye of the tube placed about 2 cm 
within the internal sphincter 

The finger should not be introduced into the posterior urethra Any 
appropriate exploration should be made by urethroscope or cystoscope 
^die wound is left wide open about the tube to prevent pocketing 
Arteries are tied but bleeding from the corpus spongiosum is disre- 
garded No gauze packing may be used for the removal of this is 
likely to excite profuse secondary hemorrhage 

Dressings are applied with a two-tail T-bandage After the patient 
IS returned to bed the patency of the tube is again tested and low 
decompression applied if there is renal deficiency 

Fluids are foiced, 4U00 cc a day until the renal function is reestab- 
lished We start with a 1000 cc hypodermoclysis of 5 per cent glucose 
solution 

Only hot water is permitted by mouth until the stomach, is settled 
The perineal tube is removed or exchanged for a much smaller one 
on the fourth day Sounds are passed on the tenth day (24 F ) and 
thereafter every fifth day (28 F ) The first sound may be guided by a 
grooved director m the peimeal wound 
The complications to operation are similar to those encountered in 
prostatectomy 

Exteiinal UiiETUuoTOMY WITHOUT X GuiDE —If after the patient 
has been anesthetized no sound or bougie, large oi small, or even 
filiform, can be introduced into the stricture, about 20 cc of 0 5 per 
cent solution of methylene blue is injected into the urethra and patiently 
milked through the stricture and into the bladder (I have never known 
the coloring matter not to enter the bladder unless there was an open 
fistula or a peri-urethral abscess) The excess of solution is then per- 
mitted to escape and the anterior urethra washed out, so that no excess 
of coloring matter shall remain to soil the wound when the urethra is 
cut open 

The patient is then put m the lithotomy position and as large a staff 
as the urethra will admit is passed to the face of the stricture in the 
perineum The urethra is incised upon this, layer by layer 4 he 
mucosa is readily identified and grasped on each side by artery clamps 
The staff is withdrawn Now comes the delicate part of the operation 
The wound in the urethra and m the superficial tissues must be wide 
enough to permit the canal to be drawn almost flush with the perineal 
skin The clamps are now steadied and the operator closely mspects 
the urethra, inserts a probe to its deepest point, and gently incises the 
floor of the urethra upon this By the aid of further pairs of clamps the 
whole of the urethra and the face of the stricture are laid out flat before 
the operator He now searches every corner of this surface for the 
orifice of the stricture with the point of a filiform bougie It will 
usually be found much nearer the posterior angle of the wound (and 
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u\cn iKKkct even thougii it 1m. earned to tlic axilla Oue is onlv 
cutting skin and subcutanc'OUd ti:>&uc. \t thu first opcmtiou u\tJV 
pocket must be opened to its depths and as much as passible of the 
gangrenous tissue cut a^Qj though no time should be wasted o\cr this 
for the sloughs come awa\ frcel\ througli the wide open wound The. 
initial incisiou is in the uudhne of the pcruieum, from wbidi brauclnng 
incisiona run if required to the groins, thence to tJio nbs or across the 
pubes, to the buttocks, etc. 'Vlultiplc incisions should ue\cr be cm- 
plo\ed The iwtitnt 3 bfo nift\ depend ui>on the immediate rehef 
of absorption k iwticnt of mine died liecause the operator haMng 
made an metuon cttcuduig from the anus to the tip of the twelfth nb 
left an ONcrbangiug flap there. \o sutures, h orced fluids, stimulation 
scdati\c3. Contmuous intra\*enou3 sobno and glucose dnp should be 
emplo} cd for tlie most desperate costs 
The wound takes niontiis to licol The scrotum sliows on unbcho^- 
jible capacjt\ to crow] o\cr the testicles aflur about thu sixth week. 
It IS gcnerallj prcftrablc to defer plastic opomtious to the end of the 
second montli 


TRAUMATIC STRICTURE OP URETHRA. 

The urethra tuav bo tom punctured or incised m aiij part of its 
course, PuDcturca or linear incisions (a g false passages from rough 
instrumentation tiaira resulting from the extraction of calculi or foreign 
bodies bullet nounds urethrotomy incaxoDS, etc ) U3uaU\ heal without 
Iea\mg ant stricture for unless |>cn urethritis ensues the sear occupies 
so small a portiou of the circumfcrcnco of the canal that its contraction 
does not opprcaabU encroach upon the lumen 

Tlio tj-pes of mjiirj hkcl> to result in stricture are (1) the so-callwl 
straddle mjurj (wlicrcbv the incmbrauous urethra is paitlj or whoUj 
tom across) (2) fracture of the jichis (witii the same result) (3) proa 
tatectomj (which uia\ lca\e a stneturo at the bladder neck) (4) 
injuries to the erect perns (such os brcokuig a cbordcc) 

^ith the postprostatectomv stneturo we ha\-e no concern here. Of 
the others it ma\ be said that tbc> contract much more ropidlj require 
operation for their relief much more often and recur after operation 
with much greater obstumej than do gonorrheal stneturea. Thus 
among 44 personal cases all appeared witlun an mouths of the mjunes 
excepting 4. Although an intenal of from fi\e to twentj j'ears m 
tervened m tlicse 4 cases betwcui tlio trauma and the diagnosis of 
stneture each one had rccei\’ed moro or less treatment dunug th>< 
mtciw al treatment that might have controlled the stricture m some 
degree But, ns anile traumatic stneture from whatever cause, defie 
such casual treatment and contracts verj rnpidlj Among 28 accu- 
ratel> desenbed cases 23 were impassable or ^form m aixc the other 
6 had contracted to 10 In 17 18 and 24 1- Of 44 cases, 31 were 
operated upon bj us others elsewhere. Obviously traumatic stneturo 
contracts much moro obstmatelj than gonorrheal stricture. 
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a sound instead ot a staff The bulb is exposed in the usual inannei but 
not incised The bulbocavernosus muscle is stiipped away and the 
bulb itselt separated from the corpora cavernosa foi a space of at least 
3 cm The bulb is now opened ovei the point of the sound and the 
strictuie incised or excised m such a manner that the urethia is opened 
for a short distance behind as well as m front ol it liegmnmg at the 
tightest point of the stricture (z e , approximately at the middle of the 
longitudinal incision m the bulb) the adjacent edges of the mucosa 
and undeil^mg corpus spongiosum are sutured transversely with fine 
chromic catgut introduced on a cuived intestinal needle A small 
sound IS left m the urethia while successive sutuies are taken m each 
side and clamped, but not tied, until the whole wound has been caught 
in sutuies each one running from before backward and closing the 
wound transversely on the sound m the urethra The sutuies are then 
tied, beginning with the ones first introduced and ending with those 
central ones that approximate the anterior and posterior ends of the 
original incision. Drainage is provided by a small catheter introduced 
into the urethra by a separate puncture at a point posterior to the 
incision in the stricture The perineum is sutured over the incision 
in the urethra, the small catheter left in place for two weeks, the blad- 
der irrigated daily Cabot advises daily gentle injection of argyrol into 
the anterior urethra We have thought that the trauma from this 
did more harm than the antisepsis did good 

Cabot’s operation is applicable only to relatively narrow strictures 
In 7 or 8 cases it has given us better results than simple urethrot- 
omy, but the urethra is much puckered by the operation and one 
must be extremely gentle in the first attempts to introduce sounds 

Resection of FisTUi.iE —External urethrotomy for stricture may 
be complicated by peri-urethritis, fistula, etc , or by masses of scar 
left by ancient peri-urethntis The following rules should guide the 
operator, vm 

1 The mam incision should be m the central line of the perineum, no 
matter how many accessory incisions are required 

2 Eistulm must be xvidely opened to their ultimate ramifications A 
pocket m the perineum will not heal 

3 Scar tissue must be excised, even though this sacrifice the urethral 
wall But every effort must be made to leave an even roof to the 
urethra as a guide to sounds 

4 If the urethra has been eompletely divided its roof may be 
repaired as well as possible and its floor left wide open so that sub- 
sequent sounds may readily enter the posterior segment or a Pasteau 
resection (p 393) may be done 

5 In order to avoid subsequent fistula the perineum must be 
reconstructed as well as possible 

6 Fistula of the penile urethra, due to stricture cannot be cured 

Drainage of Peri-urethral Phlegmon (or Abscess) —The 

operation for phlegmon or gangrene is an emergency one Immediate 
mcision IS required and this mcision must extend to every corner or 
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sounds a few weeks after operation rbc> ^\crc p^omptI^ put in the 
hospital the stneture mncised and tlieixafter the ease presented no 
unusual difficultures, buch patients we base Imd under control for os 
long as ten xears. Thc\ need rather mort- frequent dilatation than 
gonorrheal patieiits, but tbc\ ore just as eontroUablo and once the 
operaUxe wound boa healed and the stricture takes a fuU-sucil sound 
Its resilience is usuoUx conquered 

Paticau M f^pera/jort — But the stneture max recontnict xiciouslx 
after repeated external urethrotonuert. Such cases max be rcliexcd 
b) Pasteau a ojieration which consists of excision of the scar and 
penneal urethrostomx of both cut urethral ends. The ]>atient thus 
urmates through his iKruieum and is left m this condition for at 
least SIX months, while both segments of the uretlira are kejit xxtll 
open uith sounds, llien the second stage of the operation is per- 
formed (a) Suprapubic drainage (6) sound threailed through both 
urethral segments mto the bladder (c) sufficient flap circumcised 
about the txro onfices to turn in closing the uretlira (d) deeper tissues 
well freed on either side so as to build up a penneum oxer the new 
urethra («) withdraw sound (/) leaxe skin xv^(le^ open for dromage. 

CONOEKITAL STEICTUBE OF UKETHRJL 

Congenital narroixing of the urethral lumen max be x er> considerable 
and }et cause no symptoms. Hence the jiathological condition must 
be distmguisbed from the chmcal The former must be considered 
first 

Englisch > in his compendious studx has collected 1 o5 coses of atresia 
and 208 of eongeiutal stricture affecting exerx portion of the urethra 
for although the urethra is indeed dex eloped from three sources (the 
postenor urethra from the urogenital smus the balamtic from an lofold- 
mg of skin and the mtcrx erung ontenor urethra from the penile groox e) 
nexertheless congenital stneture maj occupj anx portion of the canal 
It maj be membranous or fibrous. A large if not a major proportion 
of stneturea arc not a55>ociated xnth other defects of dexTlopment 
Tile stneture is usuallx of no great width (in contrast xnth atresia 
which max extend oxer the greater port of the urethra) 

The meatus unnanus and the ^o-callcd secoml meatus (a constric- 
tion at a depth of about 1 cm witbm the urethra) arc the usual site of 
congemtal stneture. Indeed m tim region it is famfliar to all xxbile 
elsewhere it is extrcmelj uncommon 

'Hie cause of congenital stneture is either maldcx dopment or inflam 
mation of the urethra before birth (LngJisch behexes that some so- 
called congemtal stnetures are the result of non-gonorrheal urethntia 
m infanc> due to balanitis masturbation or the exanthemata.) 

Stricture at the Meatua.— Stricture at the meatus occurs in both 
male and female It cannot be stretched TMiether congemtal or 
inflammatorj it must be dixided on the floor of the urethra under 



392 


STRICTURE OF THE URETHRA 


Pathology.— The pathological changes that constitute traumatic 
stricture are but the scars left by the various types of ruptures m the 
ui ethra mentioned above As Bazy has pointed out, the rupture may be 
so slight that only the mucosa is torn, but, as a lule, the whole thick- 
ness of the urethra has been divided in part or all of its circumference 
The typical lesulting scar therefore is a narrow one as contrasted with 
broad, irregular scar of gonoirheal stricture, but it is a dense and elastic 
seal, contracting rapidly and resisting dilatation 

Symptoms and Course —The chronic urethral discharge (gleet) which 
IS the prevailing s^'inptom of gonoirheal stricture cuts but a slight 
figure among the symptoms of traumatic stricture Thus among 21 
cases only 2 showed gleet as a first symptom, while 10 complained of 
frequent and obstiucted urination, and 9 of acute retention In many 
instances the strictuie came on so immediatel}" after the injury that the 
hematiuia which is so piominent a symptom of rupture of the urethra 
was also the first symptom of the stricture itself Indeed, the symp- 
toms of strictuie usuall} follow immediately upon those of the rupture 
If the injury is so severe that the patient cannot urinate or requires 
attention for othei injuries the urethral rupture is immediately diag- 
nosed, the patient is operated upon, and if properly treated he may be 
relieved from any symptoms of stiictme for a considerable time Thus 
weeks, months, aiul exceptionally years may intervene before the trau- 
matic stricture is diagnosed But if the injury is only severe enough to 
cause slight hematuria the patient may not consult a physician, no 
attempt may be made to treat the condition, and within a few weeks 
the strictuie declares itself by obstructing urination 
The very beginning of traumatic stricture therefore depends largely 
upon treatment, and its subsequent couise is even more dependent upon 
this Operation Avhich is not often necessary m the treatment of 
gonorrheal stricture is almost invariably an essential part of the 
treatment of traumatic stricture The stricture must be incised If 
it recontiacts thereafter it must be incised again Thus only will its 
tendency to recontraction be finally overcome 

Treatment — A slight injury to the urethra sufficiently severe to cause 
hemorrhage should at least be identified by urethroscopj'’ and treated 
by the passage of sounds accordmg to the rules already laid down 
Graver injuries, including almost all injuries to the bulb and posterior 
urethra, require prompt perineal section and subsequent sounding as 
a preventive of stiicture Doubtless stricture will follow such opera- 
tion, but it will be less resilient and intractable than if the operation 
had not been done 

For the cuie of tiaumatic stricture internal urethrotomy for anterioi 
strictures and external urethrotomy for stricture of the membranous 
urethra yield surprisingly good results The failure of one perineal 
section IS no reason why another will not succeed 

On several occasions patients have come to us m despair on account 
of the recurrence of symptoms or the physician’s inability to pass 
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duncrofd.— riiLs nm} al^i l«t\c a hcup timt t-orntnctd tJjt, latatiw 

’RfThTTt* — VfiqtrrT t,ttttc3 that stncturc of the prostntic urethra mQ> 
result from HiJlmrxjal uiibiumatioii LIjl uifcction rao\ mrch extend 
to the antenor urtthra and e\ en to the corpora cii\ cmo^a 

Atone, Fortifn Bodie*, and Cancer ii}u% o)>&lnjct the urethra 
The\ can "yarcclj be sold to cause stncturv 

STKICTUHE OP THE FEMALE UBETHBA. 

Stncturc of the female urethra ahttlicr congenital traumatic or 
gonorrheal ments oulj that its ousttucc l)c knouii lake stncturc of 
tin. male urethra it is a cau^c of frc<iucnt urmatioii pvunu retention 
It ma> bo rclic\ed bj dilatation or bj mtenial urcthrotomj It is 
not at all uncommon ^\omcn like meu often suffer gra\c »^*mptoma 
from stneturea of rather largi. calilHr Sec also Chapter VIII 
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infiltration anesthesia until a 29 F sound ean be passed freely through 
it without a hitch The two edges of the wound are then widely sepa- 
rated and closed with atiauinatic chromic gut sutures, as desciibed on 
p 386 

Complicating hypospadias, dilatation, and fistula are not uncommon 
Tight stricture results in dilatation of the upper urinary tract similar 
to that which results from retention in later life 

Clinical Types.— 1 The tightest strictures, amounting almost to com- 
plete atresia, produce enormous renal dilatations which either kill the 
child at about the tune of biith or gravely interfere with parturition 
because of their size The stricture is often found m the region of the 
verumontanum 

2 If the stricture permits the infant to survive, symptoms are often 
first noted between the fifth and tenth years Congenital stricture may 
be suspected m cases of (a) incontinence of urine, especially if this be 
diurnal, (b) pooi nutrition associated vith evidence of renal deficiency, 
(c) unexplained hematuria 

3 The stricture maj^, however, have so large a caliber that it excites 
no symptoms until m adult life an intercurrent urethritis calls attention 
to it If the urethritis is gonoirheal the true origin of the stricture is, 
of course, overlooked Bazy therefoie insists that congenital strictures 
are much more common that we suppose. 

4 The stricture interferes with the passage of urethral instruments 
Most meatus strictuies fall in this category 

Diagnosis —This is usually made by the e.xclusion of trauma and 
gonorrhea (except m the case of meatus strictures) 

It has been our good fortune to identify congenital strictures thrice 
by careful perineal section 

It IS difficult to arrive at a clinical criterion as to the exact amount of 
constriction that constitutes a congenital strictuie Certainly only 
those strictures require attention that cause retention, interfere with the 
cure of urethritis or prohibit the passage of urethral instruments 
Doubtless it IS fair to consider any meatus stricture tighter than 26 F 
a potential, if not an actual, cause of chronicity in urethritis 

Treatment — Enghsch wisely observes that “the earlier the obstacle 
develops, the more extended are the alterations of the urmary tract 
higher up ” He believes that treatment by dilatation is often useful 
Stricture of the meatus will not dilate It must be cut All the deeper 
congenital strictures we have recognized have reqmred operation 

OTHER TYPES OF STRICTURE OF THE MALE URETHRA 

Tuberculosis.— Tuberculosis of the prostate results m dysectasia 
of the bladder neck 

Tuberculosis of the anterior urethra® is scarcely to be classed as 
stricture 

Sypbibs.— The scar of gumma about the meatus may cause stricture 
The existence of syphihtic stricture of any importance elsewhere m the 
urethra is doubtful ® 
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THE TESTICLE AlfD BPIDIDYMIfl 

EmbJTolofy — The testicles de\clop dunjig tlic 6rst thin! of fetal 
hfe Each testis appears first as the pcmtnl ndge upon the %en 
tromesuil border of each \\olffiao bodi (Fig 212) rentoneal infold 
mgs gi\e nsc to solid cords of cells >Ahich extend lu'ATinl from the peri- 
toneal surface of the genital ndges to connect with the glomerular 
capsules of some of the Wolffian tubules (Fig 2n) Before reedung 
the glomeruli these cords which later acquire lummo form a net of 
anastomosing tubules which lieconjca the rde tat\» Of the Wolffian 
tubules, ten to fifteen are utilized m thu The glomeruli atroph> 

and the tubules become coded ennaU wbidi form ibo diicinb ffcreiitM 
m the g/obufi major of the epcdidimis The Wolffian duct, into which 
tbe> empt> persists as the diiciiia cpididymidu and its continuation 
the toj dej/refir Of the W^olffian tubuks not utiJuicd m this wa\ one 
or more maA persist as ven small pedunculated bodKa springing from 
the globus major or from the upper pole of tho teitidt Tho or^an qf 
Ctraldts or parflcftdy;/jw is thus explained the hifdaltd of ilorgapn is 
said to be a remnant of the duct of MQller (In the female the duct 
of hlQller liecomes the Fallopian tube) One or more of the lower 
Wolffian tubules ma\ persist as aberrant ducts leading off the ductus 
cpididjimdis m the globus minoi*’ (Fig 214) 

Deacent of Teattcla, — As the testicle tak« definite shape a fold of 
pentoiieum deielops, extending from the lower pole of the testis down- 
ward and outward across the ibac fossa In the free border of this fold 
doi clops the gubemaculum a cord of connectiie tissue m which are 
found bmooth muade fibers, supposedlA denied from the muscles of the 
obdouunal wall** Infenorlj tho gubemaculum haa atudmients m 
S«rpa s triangle to Poupart s hgament, to the pubic bone to the root 
of the perns, to the penneal fascia and is^ium and to the bottom of the 
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scrotum “ Vs the lumbar spino grows tlic testicle is left behind so to 
speak and thus begins its descent VMicther further descent conies 
about through the same means — that is b\ the bod\ growing awa> 
from the testide— or whether the gubcniflculum shrinks and exercises 
on acti\c pull is not knowni The foct rciiiniiis tliat b> the sixth month 
the testis 13 at tlic mtenial uiguinnl nng drawn doini In the guber- 





naculuru and connected with its place of ongm b> the spermatic > easels 
llio \as deferens, the lower end of which is now attached to the pros- 
tate is drawn outward and downward passing m front of the ureter and 
hookmg over it, 

Dunog their descent the testicle and epididmiis hai*o been sur- 
rounded bj pentoneum eicept where the membrane is reflected off the 
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Fig 212 — From a rcconatruction of a 
13 0 mm human embryo (F W Thyng) 
W , bladder, / , fimbria;, y y , genital ridge, 
a p , gemtul papilla, M d , Mullerian duct, 
p, renal pelvia, r, rectum, ur , ureter, 
MS , urogenital smuB, TF d , Wolffian duct 
(Le^\ia and Stohr ) 



Fig 213 — Diagram of the develop- 
ment of the testis, based upon figures by 
MacCallum and B M Allen c , glomer- 
ular capsule, 1 c , inner or sex cords, M d , 
Mullerian duct o c , outer or rcto cords, 
IF d , W t , Wolffian duct and tubule 
(Lcims and >Stohr ) 
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The spcnnatjc cord, whidi contains the blood \ easels of the testis, 
enters that organ at a point on the posterior supenor border mesial to 
the epidiiijinia- 

iVnsjng from the groo\*c Ijctorcn the globus major and the testicle is a 
ftirlN constant structure the appendix testis, or h\datid of '\rorpngni 
This has been found in 90 per cent of testes examined and is a peduncu 
lated tumor consisting of \‘ni>cular colIUCctl^■c tissuo and coutuming 
fragments of canals Imed mtii simple columnar cpithehum somctuiics 
abated® It is thought to represent the MQllcnan duct- Attudicd to 
the globus major of the cpididviuis is tbc pamdidimis or organ of 
Ciraldfci. 



Fia 317 —Tbo tetih tad cpididjrmU mllb ibmir latTitilag loeaniumom, teca from the 
Utoml mirfium (Sobotto.) 

Ihe imitca raginalu which lines the cavit\ in which the tcatis and 
epKhdjTuis are contained consists of a pianetal portion and ft Msceral 
portion The panctal la^er extends for some distance abo^e the testis 
and the space which it hues is conaiderabU larger than the organs con 
tamed therein The testia and epididymis arc completeh in\e8tcd bj 
the visceral portion saio at the points of contact between the two at 
the posterior border of the testis where the spermatic cord is attached 
and at the inner posterior aspect of the epidjdjTms. 

He attachment of the testis to the acrotum at this pomt is frequently 
called the mesoixhrum \s ■nIgb^ and Howard** have pomt^ out, the 
mesorchium properi\ speaking hes between testis and epididymis and 
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epididymis A diverticulum of the peritoneal cavity, the procebsus 
vaginalvi, has preceded the testis into the scrotum The testicle enters 
the inguinal canal, passes out through the external ring, and at birth or 
shortly after reaches its position in the scrotum The peritoneal canal 
then becomes obliterated in its upper part, leaving the lower part to 
form a serous sac for the testicle (Fig 215) 


ANATOMY OF THE TESTICLE. 


The testes are a pair of somewhat oval, slightly flattened bodies of a 
grayish-white color, measuring about Tj- inches in length, 1 inch from 
before backward, and rather less in thickness As the testicles hang 
in the scrotum the long axis is directed upward, slightly forward and 
outward (Figs 216 and 217) 
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Fia 21G — The tcstia and epididymis, with their in-vesting membranes, seen from m 

front (.Sobotta ) 


The posterior border of the testis bears a crescentic body, the 
epididymis The upper extremity ot the epididymis, or globus major, 
lies upon the upper pole of the testis and is enveloped by a serous cover- 
ing except at its attachment to the testicle The body of the epididymis 
is applied against, but is separated from the testis by an infoldmg of the 
serous covermg of the organs, which forms an mtervemng pocket termed 
the digital fossa The lower and smaller extremity, or globus minor, is 
attached to the testis only by connective tissue and by the serous cover- 
mg From the globus minor the vas deferens proceeds upward m the 
loose tissue outside the serous sac 
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The spermatic cord which contains the blood \essels of the testis, 
enters that organ at a point on the posterior supenor Ixirdcr medial to 
the epididiuiis. 

iVn&mg from tlvc groove lietuccn the globus major and the testicle is a 
Eairlv constant structure the appendix testis, or hvdatid of 'Morgagni 
This has been found in 90 per cent of testes examined and is a peduncu 
lated tumor consuatmg of v*ns)cular connective tissue and containing 
fragments of canals Imed with simple columnar epithelium soinetnncs 
ciliated” It IS thouglit to aprci,eot the MOllcnan duct, Attadicilto 
the globus major of the epuhdvniis is the paradidvmis or organ of 
Ciraldts, 



Flo. 217 — Tbe (n(U Kod epididmU. «Uh tbrfx {nrc«Un« mecalntM, Bero Ironi IW 
UlenJ Kirfsc* (Sobolt«.) 

The Unnea nginalis which Imes the cavitv m which the testis and 
epididvmia are contained consists of a parietal portion and a VTsccnil 
portion The parietal la> er extends for some distance abov e the testis 
and the space which it lines is considerablv larger than the organa con 
tamed therem The testis and epidid^-mis arc completelv invested bv 
the visceral portion save at the pomta of contact between the two, at 
the posterior border of the testis where the spermatic cord is attached 
and at the inner posterior aspect of the epidjdjmis, 

Ipie attachment of the testis to the scrotum at this pomt is frequentlv 
caUed the mesorchrum As Rigbv and Howard** have pointed out the 
mesorchrum propcrlv speaking lies between testis and epididvmis and 

a tJ 1—28 



402 


INJURIES AND TOREION OR THE TESTICLE 


Ls usually short, the attachuient of testicle aiicl epidid^ inis to the sciotal 
wall should be called the iiror/ctulal mcficulenj 
Finer Structure. — Testis — The testis is enveloped in a touf'h fibrous 
coat called the luuica alhiiytnca At the point of entiance of the 
sperin.itic vessels this hecoines thicker and foiins the mediastinum, 
oi CO) pan li)(ihmo)L The inner layer ol the tunica albuginea is very 
vascular, and fioin it spiiiig fibrous sept.i which, passing to the medi- 
astinum, divide the testis into sonic 200 cone-shaped lobules Each of 
these contains thiee oi four seminifeious tubules, which can be un- 
lavelled and appeal to the naked eye like fine tin cads They unite to 



toiin a sniallei numbei ot stiaight tubules, the tabali recti, and these m 
turn open into the rete testin, a complicated network of canals occupying 
the mediastinum (Fig 218) 

Epididymis — Fioin the lete testis some fifteen or twenty ducts, so 
coiled as to piesent cone-shaped masses with their apices towaid the 
testicle, carry the secretion to the mam duct of the epididymis The 
smaller ducts aie the wm ejferentia, the single duct is the diietin epid- 
idyniidi'i About 20 feet long when unravelled, this duct comprises the 
body and lowei pole of the epididymis, and leaves it as the ms deferens 
(Fig 214) 

Histology of the Testicle.— Aside fiom the connective-tissue fiame- 
woik, three kinds of cells occur in the testis Two of these are found m 
the seminiferous tubules— the nistenlacxdar oi supporting cells, often 
called the cells of Sertoli, and the sexual cells (Fig 219) The lattei may 
appear m any one of the five stages through which they must pass before 
becoming mature spermatozoa (See Physiology of the Testicle, p 400 ) 
The sustentaculai cells extend from the basal membrane of the tubules 



[\ {TOM \ OF TUB TBSTICLF 


4a3 


twrard tlvc lumen in life thc^ form n 8Mic\-tmiu later qs 

spenaatopenesu takes place thc\ become c^Iuxlncul m shape uithon 
outline made irregular b\ the pressure of the sexual cells ’^lucn dc\clop 



U/t« ipvTaAtocritt- 

Fio 319 —Cr oJ i i ft ctiotu of Mmloifcroua (roOTohjled) tubuk^ of a mouw X 30U 
(Unia and S<obr} 



Fio. 220 — CroaMaction of a Fio 421 — Soateutaeular calk, a iaolatcrj 

oon ohitad tubok ot the t«Ua at (KoUftar) Gol*I propajaliona. (IWhm and 
Urth. (EbartlLj wnDavIdoff) 

between tlicm Chiga, 220 and 221) Eacli cell Ima an ovoid nucleus 
with a distinct nucleolus the protoplashi contains fat droplets, brown 
granules, and at tunes cn stalloid bodies m pairs.** 
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The third kind of cell, the tiilerslilutl cell, or cell of Leydig, occurs 
in the loose connective tissue between the tubules. These cells aie 
derived from the inesothelium of the genital ridge, they arc usually 
round or polygonal in shape, without distinct cell boundaries Their 
protoplasm contains pigment and other granules, f.it droplets, and rod- 
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Fia 222 — From ii longitudinal Hcction lliroiigli a tonvoliited tubule of a liiiniun testis 

X 100 (Lewis ami .Stolir ) 
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I / Connective tissue 

Blood vessel Epithelium Circular muscles Transverse section of a 

. ' ductulus cHcrens 

of the ductus epididymidis 

Fio 223 — From a section of the head of a human epididymis, showing sections of the 
ductus opididyraidis in the center and of ductuii eacrtntes on the sides X 60 (Lewis 
and Stohr) 

shaped crystalloids During fetal life (Fig 222) the interstitial eells 
are relatively abundant, after birth they rapidly dimmish and are not 
much m evidence until puberty, when they undergo a lenewal of growth 
and remain constant After puberty they recede somewhat until 
senile changes set in, when they again increase 
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HirtoloO ol Sjldldjmli -The epithelium ot the com oluted tuhulia 
of the testis becomes more simple in the tubuli recti and rete testis and 
m the e^ertni ducU of the epululMUia consists of groups of columnar 
cells alternating tnth cuboidal cells Often the tall cells, and occasion 
q11\ the short ones, are cHuited Fhc elfercut ducts ha^c a ciJ^lar 
coat of smooth muscle fibers contaujuig clastic fibers. The andus 
epididynndii is Imed bj a two-roiied epithelium with rounded basal 
cells and tall outer columnar cells. The latter lia\e m the middle of 
their upper surfaces long non-uioUle hairs. A thick circular muscle 
lajor surrounds the duct** (Fig 223) 

TTie rtJi deferent at the cpididiTual end is hned uith two-roived 
ciliated epithelium and vs surrounded b> three la> ers of smooth muscle 
the imirr and outer longitudiual the niiddle la\er circular (Fig 224) 



Blood Supply of Tertclo and Bpldldymls,— The chief arterj of the 
testis la the inUmal rpennaiie which is given off the abdominal aorta 
just below the renal arteries supplies a branch to the ureter os it crosses, 
and pasbcs with the spermatic cord tlirough the inguinal canal to the 
testicle. Before entenng the testis it gn.es a branch to the globus 
major of the epididymia The mam stem tlicn posses into the rnediaa- 
tmum where it breaks up into man> branches. These reach the 
porench\Tna through the tumcB \'asculosa and through the septulea 
and form capfllarj plexuses around the con\oluted tubules. The body 
and tad of the epididj-mis are supplied b> the deferential arter> which 
adheres closely to the \'as deferens until it reaches the epidid^mts. This 
srter> 18 a branch of the mfenor \esiail or sometimes of the superior 
vcsjcaJ « A third arten enters the lower pole of the testis or epididj- 
Thu u the external tpermaUe fumevlar or crematierw arterj 
which IS given off the deep epigastnc and nma m the fibrous sheath of 
the spermatic cord. 
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Picque and Woims” liave sliown that in dogs there is fiee anastomosis 
between these tJiree arteries Tlie exact nature of the anastomosis 
vanes, but in every case of the 24 which tliey studied, the existence of 
such a communication was clearly shown They found no connection 
between the arteries of the testicle and those of the scrotum 
The A'eins follow the arteries in the testicle and epididymis Upon 
issuing fiom these organs, they form a plexus, the pampuiijorm plexus 
The plexus is part of the speimatic cord, and consists of eight to ten 
veins, they ti averse the inguinal canal, and neai the internal ring ter- 
minate in two mam trunks which higher up unite to form a terminal 
stem The right terminal vein enters the inferior vena ca\"a, the left 
one enters the left leiial vein The speimatic veins are provided with 
vahes both m their course and at their terminations, but occasionally 
the valve at the orifice of the left speimatic vein is absent 
Lymphatics.— The lymphatics which diain the testes follow the 
speimatic cords and enter the liimbai nodes These nodes, it will be 
lemembered, also receive the drainage from the kidneys The lymph- 
atics of the vasa deferentia empty into the external iliac nodes 
Nerves.— The nerves foi the testis accompany the spermatic artery, 
and aie derived from the aortic and renal plexuses In the epididimis 
the iieives foim the plexus myospeunaiiciis, which is a network in the 
musculai coat of the ducts, provided with sj’inpathetic ganglia 

PHYSIOLOGY OF TESTICLE AND EPEDIDYMIS 

The testis appears to have two functions One is concerned with the 
pioduction and development of spermatozoa, the other has to do with 
the fuimshmg to the organism of an internal secretion The first 
function IS carried on b\ the cells lining the convoluted tubules, nameli , 
the sustentacular cells and the sexual cells, the second, by the inter- 
stitial cells The function of the sustentacular cells is to support and 
nourish the sexual cells during their development Fig 221 shows 
seveial spermatozoa with their heads embedded m the protoplasm of a 
sustentacular cell It has already been mentioned that these cells 
abound m fat Von Ebner^' has described a circulation of this fat fioin 
the base of the sustentacular cell toward the lumen of the tubule, dur- 
ing the course of a spermatic generation As the spermatozoa devel- 
oped, the fat diminished Hanes and Ilosenbloom-“ have shown that 
the testes from er\ptorchid pigs, in which there is very little sperma- 
togenesis, contain an excessive amount of fat, and thev have also shown 
that as the fat passes toward the lumen of the tubule, it changes from a 
neutral fat to a hpoid 

No further function of the sustentacular cells has been demonstrated 
The sexual cells undergo a transformation whieh is called “sperma- 
togenesis ” The cells pass through five phases (1) The spennatogoiuu, 

01 mother cells, he nearest the basal membrane of the tubule (2; 
Above them are the primar.\ spermatoc'S'tes, which are larger, their 
nuclei usiialh show spii ernes or othei indications of cell division (o) 





PLATE VIII 



Arterial Supply of Human Adult Teetls. A Portion of the Gland has 
been Removed so as to Show the Penetration of the Arteries through 
the Mediastinum Into the Glandular Tissue. 

A a, iTisIn Urmlnal brsncTies to tesUd*; C brsnch followina sparmatlo cord 
and anolnUlns and supptyfns vaa dafarana; CA capsular artary— a branch from B 
CS caput ap<dldymla— shown In outllna; D branch of capaular artary lyln* on 
Innarmost aids of albusinaa / outllna of apldldymli; F cantral artary con nactln* 
vasaala of madiarUnum with capaular branchas; ;/ madlastinum X 31 (HIIL) 




S,|jitt*l Section of Human Te*tl* to show Blood Supply Injected wtth 
Rod and Blue Calloldln cleared In 1 per cent KOH end 20 per cent Glycerin 
X 4 

••c«ndi ns artary- IV aacandlne vain, OJ daacandins artary daacandlns vain 
AT madiaatjnum. ro vaa dafaranc tunica albudnaa tunica parlatalla. (HIIU 
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tlm jxjmt and altliouglv ho found the condition mentioned bj Vnstotlc 
D c i50 and a good many times thereafter b\ other obtlCr^ erg he found 
onl} 23 cases in which the theon was supported b> the presence of \Qi 
or epithdjinis m connection with the aUigcd extra testicle It ctr 
tamly is probable tlmt m man\ cases the obsener mis misled b\ on 
enc\‘8ted hjdrocclo or \eatigial tumor which happened to jneld testic- 
ular sensation when squecred Ljinib found reports of 0 coses how 
e\ cr in which a third testicle y.'ua diacoicrcd at operation or at autops^ 

2 of tliem were m horses, 1 in a dog 3 ui men 
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Fia. 226 — ElctopJo tMtla, trajwvTM Mtlon. 

Lamb himself reported the case of a man eiammed during life b> 
Lmub and numerous other observerB all of whom agreed upon the 
existence of a third testicie 

Arbuthnot Lane’* removed a third testis from the right side of the 
scrotum of a bo> aged fifteen jeara. It woa the size of a marble, but 
had no testicular sensation It had a tumca vaginalis and i as deferens 
of Its owm Microscopic seebons were made. The other testis occup> 
mg the nght side of the scrotum was extruded and seemed normal 
The left was not exposed but felt normal on palpation 

Whitehead” reports the exammatioQ of a third testis remo\-ed from 
the abdomen of a horse wiudi had had two testes remoN'cd m the usual 
manner two years before It seems therefore, that although eitremel> 
mre tnordusm may occur 

AaorcMsm.— Jacobson" credita to the French writers this classifl 
cation of defiaenaci m the semioal apparatus. 
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responsible for an internal secretion which has considerable influence, to 
say the least, in the development of sex characteiistics 

As Pappenheiin and Schwartz^- point out, lesions of other glands of 
internal secretion, such as the adrenals and pituitary body, are regularly 
accompanied bj^ poor development of the sex characteristics, so that 
the testes alone are not responsible Pappenheim and Schwartz main- 
tain, furthermore, that the sustentacular cells cannot be excluded, 
inasmuch as they do not atrophy m many cryptorchids Whitehead^^ 
presents a case which comes near to answeruig their argument A stal- 
lion was not cuied of his sexual desire by the removal of two apparently 
normal testicles Two years later a third testis was removed fiom the 
abdominal cavity His desu-e ceased The testis on section showed 
marked increase of the interstitial cells, and atrophy of the sustentacular 
cells as well as of the sexual cells 

The interstitial cells contam granules which have the same staining 
reactions as do the granules in the cells of other oigans of internal 
secretion On the evidence so far presented it seems justifiable to state 
that the interstitial cells are at least intimately concerned m and neces- 
sary for the noimal development of the secondary sexual characteristics 
Theie is considerable evidence to show that their existence is essential 
to sexual desire 

Recent work by Lower^® and his associates has shown experimentally 
that the internal secretion of the testis, operating through or in con- 
nection with the anterior lobe of the pituitary gland, influences to a 
marked degree the size of the prostate and x'esicles The relationship 
between the mternal secretions of the anterior pituitary and the testis, 
and their effect upon vaiious parts of the body, is now being studied 
by numerous investigators It seems not unlikely that many facts 
concerning the testicular secretion, some of which will prove to have a 
clinical application, will be discovered within the next few years 
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(Adapted from Monod and Terrillon, p 2 ) 


Testicle 
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Polyorchism.— There seems good evidence that cases of more than 2 
testes have occurred in man D S Lamb^® reviewed the literature on 
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Conditions assocuted with the testis ami its conipouciit ports 

1 The spermatic \-e33el3 n]a\ be too short 

2 The ^•as deferens maN be of insufficient length 

3 The testis itself max bo of obnoniml site as compared with the 
usual sue of the track along xxhich it lins to leaxe the alxlouien 

4 The epididxTnia max be of abnonnol sue 
6 There max be a fusion of the two testes 

0 Certam fonus of hermaphroditism 
Conditions associated with tlic guliemaculuni testis 

1 There max lie a deficicncx or absemx of the loix’er or scrotal 
attachments, 

2 There max be a deficiencx of the actintx of its muscular fibers 

3 Tossiblx exrn a want of Its upperattachments max lead to a fault 
m descent. 

Conditions associated xyitli the cremaster 

1 \ want of action of the internal fibers of the cremaster before the 
testis has reached the inguinal canal 

2 -V retraction h\ the action of the cremaster of the tcastis after it lias 
gamed its normal position m the scrotum 

Couditions asjsooated xnth the route along whicli the testis posses 

1 \n lU-dex'elopDieot of the inguinal canal 

2. \n Ql-dexelopment of the superficial al)doniina] nng 

3 \n ill-dex'elopment of onedialf of the scrotum 
Other conditions not falling under tlie al>oxe headings 

1 Pressure of a truss for an acconiponxing henna prexentmg the 
onward passage of the testis from the inguinal canal to the acrotimi 
In certam cases although the bodx of the testis proper max be re- 
tamed within the canal the x'as and ex'cn the epidul^miis max descend 
to a much lower lex el and can be felt outaiile the canal ** 

rnd i J e n ce —Incomplete descent of the testicle during the first few 
months of life is qmte common Soch m the csammation of 143 male 
mfants of from one to four months of found this condition ui 14 
per cent In 00 per cent of these it xras bilateral The great majontx 
of such testicles descend during the first x ear and a few of the remammg 
descend during the jears before pubertj Odiome and Simmons'^ re- 
ported 3 cases in which descent occurred at fourteen x ears of age. 

In adults mconiplete descent of the testicle is b> no means rare 
AlarshalP* found 12 cases in 10,800 recruits (0 1 per cent) Ilempel” 
gathered statistics which show^ that m 7 000 000 Austrian recruits 
14 000 were so affected (0 2 per cent) 

The Umted State War Department reported that 3 1 per 1000 men 
examined for the draft shoxc^ unperfect descent of the tesbcle (OJll 
per cent) 

Accumulated statistics show that the condition is more prex-alent 
cm the right side In the combmed senes of Colex “ Berger * and 
(>home and Simraons,^ toUlmg 674 cases, 50 per cent xx ere right sided 
W per cent left sided and 14 per cent bilateral 
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1 Absence of the testicle only 

2 Absence of the testicle, the epichclyinis, and a poition, more or less 
extensive, of the vas deferens 

3 Absence of the whole apparatus 

4 Absence of all oi part of the excretory appaiatus, the testicle 
being piesent 

5 Bilateral anoiehisni 

Jacobson, writing in 1893, had found recorded 5 cases of absence of 
the testicle only The unilateral absence of testis, epididymis, and a 
portion of the vas was met most ficquently, there were but 2 cases 
leeoided of entire absence of the whole seminal apparatus Absence of 
the epididymis alone may occur Grubei, professoi of anatomy m 
Petrograd, writing m 18(i8, could collect only 23 cases of unilateral and 
7 of bilateral anorchism which wcie \eiified b\ autopsy 

Synorchism —The fusion of both testicles AVithin the abdomen has 
been leported by Cruveilhier “• Then fusion within the scrotum has 
been leported by von Lenhossek^- and b\ A E Halstead m whose 
case the epidid.Mnes were fused (big 220) 

Hypertrophy and Atrophy —The condition of atiophy of one testicle 
is not infrequent, and many tunes no historv of a preceding lesion can be 
found to account for the condition In some of these cases, the other 
testicle appears to have undergone hypertrophy 

IMPERFECT DESCENT OF THE TESTICLE. 

The descent of the testicle may be stopped at any point Retention 
within the abdomen is the least common varietv, and, as the testis is 
hidden from view, the condition is called “erj ptorchism ” The term is 
loosel.\ applied to other forms of arrested descent as well Within the 
abdomen, the organ ma^ remain in the iliac fossa close to the spine, or 
may stop just inside the internal inguinal ring The most usual form of 
incomplete descent is the “ingumal,” m which the testis is retained 
within the canal Or the descent may stop just after the testis has 
emerged fiom the canal (Cruroscrotal or scrotofemoral retention) 
The testicle may be movable and change its positions frequently, so 
that at times it belongs in one group, at times m another 

The cause of arrest of descent of the testicle is not clearly worked out 
Certain it is that in operations for this deformity, shortness of the 
spermatic vessels offers the greatest obstacle to placing the testis m 
the bottom of the scrotum Eccles-® mentions a number of conditions 
which may be factors in producing the anomaly These are 

Conditions associated with the mesorchium 

1 The mesorchium may be too long The testis would then hang 
too freely within the abdominal cavity, and thus be prevented from 
engaging in the opening into the inguinal canal 

2 Adhesions may have formed between the peritoneum of the 
mesorchium and the adjacent portion of the peritoneum 

3 An abnormal persistence of the plica vascularis may unduly tether 

the testis 
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Fra 238.~Seetion from tuxlnorackKl te*UoI« mooxed Iran mAA of t»rat> ai»yfUB 
Po^UoB pobiD. TbelralkiamaoU x 1 tap, la dlmotfcT mdintgacdto^bB^raUpf tbe 
bnnl*! ma. Hm crotUr pvt of tbo orcxo w«a compoaed of ntber denM fibroua tiaMe 
with cunj mil oral nudd and eoniouifaig Urea oambera of Ralnka • CT>-Btala. Tbna 
ana many interalltlal ealla. Tba tubuUa ««ia acattnad imfiilarty Uiroocboat tbo 
wctlona aitd for Cm tnoat part weir lapiramtad by mfra of hyaUna tlMua 'Hilf 
Qlajitrataa Cm sasio adranoad typa of atfophy (Odlona and BimjnociaJ 

Fia 219 — Baotkn from aa Incolnal taaCrto fioco a man of twmty tlma ye«ra Tba 
taaCcta waj 1 X 1 ^ em. In diamater Tben waa no Ineiraae in the dhroua tiwoa wbJdi, 
bcr»am oontained many atnall airaa of IntataUCal ceQa Tbe baaement marntrana 
of tba tubuUa waa only dlcbtly thlckraM) but they oontnlned only auatantamlar mIIb, 
DO fpannatoaaiMCo oalla bainf aeen Is any BeCon. fOdlnmei «fwH WmrrafiM ) 

Fra 230.— Seotlon from an ingnlnal UaCda bom a man of thirty >‘eara. TIm flbroca 
tlaMM waa IncTaeaed and oontaliMd many InteriKtiai czfla Tbe tnbule In Cm lamer 
part of tba field la naaily oblUeralad by tbe Cuckanlne of tba baaasMot roarntraae 
Tba tubnla In Cm npper part of tba Said abowa aoUvo apermalo^iMaU In tbe lowvr por 
Uon (OdionM and Bbnmoiia.1 
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Ectopio '1 esiis — Wlien the testicle, instead of reposing at some point 
along the usual path of its descent, lies outside tliat path, the condition 
is known as ectopia The testicle may become ectopic through violence 
(see Injuries of Testicle) , the condition is then known as luxation of the 
testicle Congenital ectopia is believed to be due to an abnormal pull 
exerted bj'^ certain fibers of the gubeinaculuin, associated perhaps with 
some abnormality of the testis oi inguinal canal which hinders proper 
descent Constant piessure by an accompanying hernia, especially if 
fuithei piogiess is impeded by some abnormality ahead of the testicle, 

may also be a factor m driving it out of 
its course (Eecles) 

The varieties of ectopia are 

1 Interstitial. The testicle lies pro- 
peritoneall}' (Ilempcl) or m front of the 
aponeurosis of the external oblique (Fig. 
227) 

2 Penile The testis lies m the soft 
tissues between the root of the penis and 
the pubes Two cases- have been re- 
poited by Popow,*^ and one by 
J Poupart '''' 

3 Crural (or Pemoral) The testis lies 
111 Scarpa’s triangle Jacobson^- quotes 
several cases m which the testis left the 
abdomen by the crural canal Eccles-® 
casts doubt upon the accuracy of the 
observations m such cases, and says that 
in careful dissections the cord has always 
been found to he m fiont of Poupart’s 
ligament 

4 Perineal The testis lies m the peri- 
neum, the scrotum on the side of the 
ectopia is usually atrophied A firm band 
of tissue holding the testicle to the spine 

of the ischium can generally be felt This is the type of ectopia most 
frequently encountered, and seems to result in less damage to the 
testicles than do the other kinds^^ 

5 Transverse Both testes descend by the same inguinal canal 
Cases have been repoited by von Lenliossek,^- in 1845, Jordan,^^ in 885, 
Berg^ m 1904, and A E Halstead,®'* m 1907 

Inversion and retro veision of the testis need only be mentioned 
The latter condition, in which the epididymis is toward the front, is 
said by Rigby and Howard®® to occur once in ever> twenty men, a 
statement which we cannot believe represents the facts 

The Effects of Incomplete Descent upon the Testis Itself —The effects of 
incomplete descent upon the testis are much the same whether the organ 
IS arrested in its normal path or whether it is ectopic The exposure of 
the testicle to the pressure of overlying tissues and to repeated knocks 



Fig 227 — Inguinal retention, 
on both sides, in a txiy aged 
twelve years, interstitial sub- 
vanety The dotted lines indicate 
the position of the testes The 
left 18 a little lower than the 
right The scrotum is ill-dovcl- 
oped (Osborn ) 
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lu elaboration of tbu tlieon , these authors call attention to the heat 
regulator) uiechnniam of the scrotum its contraction m cold weather 
bnnps the testis closer to the bodi warmth and rehmition in ivnnu 
weather remo\e them farther from the source of heat Their t]ieor\ 
luBi also explain the fact that some partialh descended testes produce 
aperuiatoioa these teatea probabh are the more mo\-able ones which 
occasiouail) emerge from the inguinal canal and are therefore less 
subject to a constantli high temperature Cooper " m a gland situated 
at the eitema) nng m an adult male found parts showing complete 
spermatogenesis. HobdaN-* found spermatogenesis in testes that 
remamed m the lowTr part of the mguinal canal but m those found 
m the upper port of the canal or abdomen this was rare Bland-Sutton* 
found howei'er one case shoinng complete spermatogenesis in an 
abdominal testis 

\n important point m this connection is tlie condition of the un 
descended testicle before tbc age of pubertx \t what ape does degen 
eratwn of the spcrmatopenic function occur? C UcUmliam Smith*^ 
eiBmmed G undescended testes from bo\s under the age of pubertN 
and found all of them smaller than normal with fewer tubules and 
more interstitial cells. Tins condition held ci*eD m a testis from a three- 
learold boi Ilawlmgs** fouud that the undescended testes m bois 
under the age of ten \ears shoiv no morphoiogicnl changes but in those 
eummed after [Hibcrti it could readili be seen that the organ hod not 
undergone changes mcident to puberti Odiome and Simmons“ 
stnte<l that testes though undcsccnded arc of normal structure during 
childhood but undergo none of the oonnnl chaoges of puberti 
Cooper found that cell differentiation and spermatogenesis began to 
dcielop at about the age of cicien and that at puberU the tubular 
cells liegan to show degeneratue changes lu the retained testis. Com- 
plete degeneration he found to be a alow process. Beigel found actno 
spermatoroa in the temen of a man aged twent\ ti\xi )cars, with 
bilateral mgumal retention Odiorne and Simmons demonstrated 
actne spermatogenesis m an undescended testis of a man aged thirtj 
ictrs. 

From these obsei^ations Cabot and Neabit“ conclude that orchido- 
pex) bad probabh best be performed before the age of nine and that 
o\en after pubertj and mduding the third decade the operation ma) 
sa\-e a gland capable of some spermatogeDeais. This position is 
strengthened bv the ohseriations of tJoore and Oslund** that the 
artificialJi cn-ptorchid testes of guinea-pigs will resume them sperma 
togenebe function after reimplantaboa m the scrotum 

In addibon to the aboi-e-mcntioned changes the undescended testicle 
islil^h tobe tender and is pflrt]ciilarl\ liable to injun If retained in 
the mgumal canal the pressure of the fascia as the abdominal muscles 
contract ma\ bo the cause of pam Ectopic tesbcles of the penneal 
t) po are parbcularlv exposed m nding horseback. Those of the penile 
tvpe s^er dunng mtcrcourse Undescended tesbcles are liable to an\ 
of the diseases which aiTect the normal organ perhaps to an ei en greater 
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such as a normally descended gland would escape are not the only 
factors which are known to have a harmful influence ^ The atrophy is 
probably due to anemia caused by constant pressure upon the circu- 
lation in the testis and results in small, soft testicles with disturbed 
function 

In some instances the degenerative changes progress so far that the 
entire testis becomes a mere fibroma 

The fact that the undescended testis is frequentl\ deficient m sper- 
matogenesis has been known for many >ears John Hunter, m 1791, 
said that the abdominally retained testis was probably more defective 
than that arrested along the inguinal canal Monod and Terrillon^- 
m 1879 and Jacobson^- m 1898 referred to the sterility which is fre- 
quently associated with cr} ptorchidism, the examination of such testes 
showed a degeneration of the spermatogenetic cells and m most cases 
no corresponding degeneration of the interstitial cells The reason 
for the degeneration of the spermatogenetic cells was attributed by 
Creu'^ m 1922 to the ditterence in temperature between the mtra- 
abdommal or inguinal position and the scrotal position This theory 
has been thoroughl;\ established by the work of Carl R Moore"'^ and 
his associates Using rats, rabbits, guinea-pigs and sheep, Moore and 
Oshind^’ reached the follo\\ mg conclusions 

1 “A testis of a normal ram, if remo\ed from the scrotum to the 
peritoneal ca\ity with the tunica vaginalis intact and spermatic cord 
uninjured, will lose its germinal epithelium and become a typical 
erj ptorchid testis The germinal epithelium entirely degenerates with 
the exception of a single layer of cells that remain next the basement 
membrane (probabl\ largely Sertoli cells). 

2 “The interstitial tissue of such an experimentally produced 
cryptorchid testis does not differ from the normal to any great extent, 
the Le\ dig cells appear to be slightly more numerous and the connec- 
tive tissue a little more prominent than normal 

3 “Unilateral vasectomy for seventy-six and ninety daj*s does not 
produce complete degeneration of the seminiferous tubules and inter- 
stitial cell hj pertroph} Some tubules are degenerate, apparently from 
retention of the testicular products producing pressure atrophy 

4 “The intertubular tissue of testes with resected vasa deferentia has 
not been visibly affected 

5 “External wrapping of the ram’s scrotum for eighty days results 
m the loss of all spermatozoa and considerable degeneration of the 
tubular epithelium 

6 “A testis m the above degenerate condition, when removed to 
the peritoneal cavity for seven da\ s, is found to have lost the remamder 
of the germinal epithelium with the exception of the single lajer of 
cells found always m undescended testes. 

7 “We believe that we have demonstrated that an animal can be 
sterilized by its own bodj* heat and that undescended testes occurring 
m Nature are undoubtedly degenerate because of the higher tempera- 
ture to which the\ have been subjected “ 
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were strangulated In some cases the herma occupies a separate sac, 
or the hernial sac uia> inNagmatc the tumca \aginali3 ns it blocks the 
inguinal canal A hernia of such a t^'pc is doubtless brought about b\ 
the dilatation of tlio inguinal canal caused bj the retainc<f fcsticfc i?ic 
testicle mai act as n ball \nl\e and bring about strangulation of the 
bemin or niaj block its progress through the canal and force it to 
burrow out between the muscular lasers, 

DUpioaii.— The difTercntinl diagnosis lietwccn strangulation of a 
benua acconipaniing an undcscendcd testis and acute cpididjinitis or 
torsion of the testicle itself ninj be difficult, pnrticularU in the first 
twenty -four hours, A strangulated hernia is less pamful locnllv but 
more disturbing generalU tlie \omiting is more persistent, the tcni 
peraturc normal or subnonnnl tlie abdomen increasing!} distciule<l 
Torsion of an undcscendwl testidc is most painful at first, tlic pain 
decreasing after a few hours. There ma\ be nausea but the \oiniting 
IS not ao marked a feature Tlic temperature is normal or slight)} 
eleiTitcd Local!} the tenderness is intense the s^mlhng onK moder- 
ate m degree The oieri}ing skin ma} be reddened Clear unne and 
a iicgati\*c luflton of uretlintis fa\or both these diseases whereas the 
presence of a uretluwl mfection would make one strongU suspicious of 
acute epidKl}'niitis- If epidid}iuiti3 is doielopmg the tcnipcmture is 
likel} to be cleN'atcd the testicle is not much enlarged, but is acutel} 
tender The o\eri\mg skin reflects the underl\mg inflammation bN 
edema and redness. After the first twciit\-four hours, tliu epidid}nnis 
ma} be di/Terentiatod from the testicle. 

^^lnche^ef dugnosis is amied at there is but one safe course 
Operation at once is indicated not onl} to reliei o the possible stmngu 
latcd hemm hut to pre\ cut the infection which ma} de\ elop in torsion 
or m cpidKlMuitis from spreadmg to the pcntoncnl caMti through the 
hernial sac wlndi is almost iilwa>8 present. 

Treitment of Undetcended Testicle. — To recapitulate bnefl} the unde- 
wewled testide if left olono is almost sure to ccaao functioning it is 
liable to mjun to torsion perhaps to tumor grotvlli Tlic chances are 
more than e\cn that sooner or later a hernia will deiclop In \xrv 
loUDg children the descent of tbo testis ma\ be cncouragwl b} gentle 
massage abo\*e and behind the gland (Langenbcck) Tlie use of a 
forked truss is not adinsed bv Mosidikowits 

^ It 18 Counseller opinion that if the teatis has not descended 
b} tho time the child is ag«l one }car the chances that it will descend 
later ore \cr\ remote Drake*’ howe\er has reported 35 cases of 
'^^I^^^oded testicle m bo}8 between the ages of nme and nineteen 
}ear8 m 23 of the 35 bo}8 spontaneous descent occurred lietwccn the 
ages of ten and sixteen vears. 

2. ^bot and \esbit*' belie\-e that orchubpexi ffiad probabli best 
be performed before the ago of mnw jears. 

^ ® obsci^-ations has been 

reported regydmg the effect of mjections of anterior pitmtar\4ike 
pnnciple made from the unno of pregnancy upon the male ccnital 

u u I — *’7 ° 
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degree, and the process, if inflammatory, may set up a peritonitis 
through the open processus vaginalis Hydrocele may exist. Eccles 
relates a case m which the fluid collected in the '^crotal part of the 
tunica vaginalis, while the testis remained in the inguinal canal 
There seems to be no doubt that the undescendcd testicle is pecu- 
liarly liable to become malignant This tendency has been attributed 
to the susceptibility of inguinal testes to repeated trauma, but appar- 
ently mtra-abdominal testes are also liable to develop tumors Chev- 
assu, for example, reports 5 tumors m mtia-abdominal testes to 10 in 
inguinal testes Ilinman-® has gathered the statistics of a number of 
surgeons in regard to the incidence of tumor in undescended testicle 
He finds that in a senes of 3529 undescended testes, many of which 
were m children and were therefore not likely as yet to have developed 
malignancy, one m 588 was malignant, whereas the incidence of tes- 
ticular tumors in male admissions to the hospital is only one in 1500 
He finds furthermore that of 649 testicular tumors, 78, or 1 m 8, were 
m undescended testes These facts provide sufficient reason in them- 
selves tor the early placement of undescendcd testes m the scrotum, 
if this cannot be done, the testicle should be removed, provided the 
other testicle is noi mal in size and position 

T 01 Sion IS especially prevalent in undcscended testes In the 32 
cases of torsion collected by Scudder“ in 1901, 47 per cent were in 
undescended testes Eccles (p 64) gives the following predisposing 
causes for torsion of the retained testicle 

1 Imperfect descent of the testis 

2 Abnormally long mesorchium 

3 Practical absence of a mesorchium 

4 Action of the gubernaculum testis 

5 A congenital twist of the cord 

0 A roomy tunica vaginalis 

7 A flattened condition of an imperfectly descended testis 
He believes that the chief predisposing anise at work is partial 
descent with a freely movable testis. 

The exciting causes of torsion he considers to be 

1 Muscular effort 

2 A mechanical twist 

3 The action of the cremaster 

4 The application of a truss 

5 Attempts at a reduction of the hernia by taxis 

G Approach of puberty 

The symptomatology, pathology and treatment of torsion will be 
taken up under Torsion of the Testicle 

Coincident with failure m the descent of the testicle, there fre- 
c^uently exists failure of the processus vaginalis to close A path is 
thereby left open for the protrusion of the abdominal viscera Every 
undescended testis, says Moschkowitz, is accompanied by a potential 
or an actual hernia In the 92 undescended testes reported by Odiorne 
and Simmons, hernia was present m 49 (57 per cent) Of these, 19 
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the parts and the difficulty in keeping the chiltl dn. Vs to the tunc of 
election for operation there is ft di\cr»itj of opinion ^^oachkow^t» 
does not operate on children under three ^can^, Ucv’ftti thinks from 
SIX to tireKe vtars 13 the best tunc Fcclos from six to eiglit 'ears. 

OpftrsdTe Trestment — In the historv of opcmti''e treatment of 
undeacended testicle three operations appear— orchidcctoju', rcpoai 
tioij of the organ mthin the abdomen and orchulopeti or the placing’ 
of the testicle 'Xithm the acrotoni Orchulectonu w indicated if the 
teaticle contains a tumor or if bome pathological coiuhtion exists wbicli 
renders the gland 'worthless or dangerous to tlic mdi'Klual Intra- 
aWoininal teatea which cannot be brought doun into the scrotum 
should Ik; rcmo'cd unless both are thus unfortumvti.U situated* In 
that e\*cnt it v^ould seem better to run the nsk of future mohpnanc' 
tlian to castrate the patient It is ob\nous tlmt the mguinnl testicle 
should ne'er be pbeed in the abdomen The onh justiftablc operation 
for tile othemnse healtbi retained testicle w orchidopex' and e'er, 
undescended testide whoi can be palpato<l ihould acconlmg to 
lie'an lie i>o treated The first operation for this purpose inisdescnbed 
hv Schuller** m IS8I Ife advised closing olT tlic procta^us '■ngmalis 
to make a tunica '-agmalis, repair of the flccoinpaji'ing htmia and 
bUtUTC of the testis to the bottom of ti« scrotum ' anous moihfica* 
tiodsnfthu operation were suggested the inno'Htion Usuailv cnnsistmg 
of a new method of anchoruig the testicle ui the scrotum None of 
these was general!' successful however Tlic tcstidc vrould retract 
h'-en the operation described m ISOO bv k 1> lic'-an • v.hich for 
jD»n\ vears was accepted as thestnnilard method for pcrformmg orchid- 
ope.Tv faDed to giv'e um/omilv aatisIadDr. results. Man' of bis 
suggestions were valuable honevrr and um>t be folloned m order to 
bring the testicle well down ui the acrotuuj 
Cevan* pointed out that the structure vrhich pn.\cnte<l the placing 
of the fesfide ui the savttmi was not the ^05 deferens, hut was the 
spermatic curd He therefore lengthened this cord as much as possHile 
b\ aeparating the adhesions between the loops end freemg it from the 


peritoneum of the lateral and poatenor walls of the olKlonimal cavitv 
If it was still too short he cut it leaving the testicle to draw its blood 
suppU from the deferential arten Although aiuitomical researches 
hv and Worms** have demonstrated a constant anastomosis 

between the spermatic the deferential and the lunicular arteries, 
the complete division of the spermatic coni lias frequenti' resulted 
m atroph' of the testicle Bevan himself ’smting upon this subject 
in 1018 still advised the eropJovment of this technique in cs-^e the 
tcstia could not be brought into the scrotum without tension upon the 
cord He said that m between 400 and oOO cases, division of the cord 
WDsne^n monlv 10 percent Readmitted that necrosis or atronln 
resulted m about 10 of his coms. The fact that since Bevan s ffret 


Ifcw fclnwrt any c»n b* bcwjjfatlnlo »noj^ 


u»* o/ « otj^n 

(EuroaU 
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tract Engle-^ and Moore" have shown that in the male rat injections 
of this substance have been followed by an increase in the weight of the 
genital tract In 1930 Shapiro repoitcd 13 cases of cryptorchidism m 
man m which the injection of anterior pitnitary-hke principle caused 
gieatei mobiht\ of the testis in all cases In 1932 Engle-^ reported 
that the testes of the nnmatuie ihesus monkey can be made to descend 
into the sciotum by this means In 1933 Golclman and Stern-- reported 
that 2 bo}s with undescended testes were treated successfully by 
injections of this principle Recently Aberle and Jenkins^ present 
the lesults of a series of observations on the use of such a preparation,* 
both expel nncntallv on monkeys and clinically on 4 bojvs They 
injected into the muscles of the buttocks 100 rat units of this substance 
three times a week, the total dosage varying from 1900 to 4525 rat 
units Then conclusions had best be given in their own words 

“Anterioi pituitary-hke piinciple from the urine of pregnancy caused 
the testes to descend in 2 out of 4 lioys receiving injections In only 
one instance was the descent complete The substance caused hyper- 
trophy of the sciotum and testes and m one instance a grovi;h of the 
penis 

“In immature monkeys (Macaca Mulatta) with unilateral orchiec- 
tomy, this hoimone caused complete descent of the testis m 1 animal 
and paitial descent of the testes in 4 In these 4 animals the fascia 
sui rounding the vas deferens and spermatic vessels was too short to 
allow the testes to reach the lowei part of the scrotum 

“The failure of the treatment may have been due to an incorrect 
amount of hoimone, to age, to nutrition, or to some factor related to 
the actn ity of the other endocrine glands In man a possible external 
mechanical obstiuction and developmental irregularities must be 
considered 

“Microscopic examination of the testes of the injected monkeys 
showed marked tubular enlargement, a coiiespondmg increase m inter- 
stitial mateiial, but no mature sperm 

“Identical amounts of the anterior pituitary-hke factor caused 
various degrees of hj^iertrophy m the prostate, seminal vesicles and 
testes of immature monkey's The total dosage of the principle admin- 
istered is not m direct proportion to the distance that the testes 
descend either m man oi m monkey ” 

Although we must await fuither reports before accepting this form 
of treatment as of real value, it would seem justifiable to employ it as a 
prehmma^^ to operation Apparently it is without harmful effects 
(although in one of Aberle and Jenkin’s cases the treatment was dis- 
continued because of severe reaction), it brings about greater mobility 
of the testes (Shapiro) and sometimes induces a complete descent 
Age at Operation —Most writers on this subject are agreed that 
operation before the age of three is contra-indicated by smallness ot 

* Follutem E R Squibb &. Co Another similar preparation is antophysin 
(Winthrop Chemical Company ) 
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Ufta up the epigostnc artery and \-ein bnugs the testu down behind 
them and b\ stripping the spermatic cord off the bulge of tlie pen 
toneum, he niatenulK shortens ita course. Cabot and iSesbit^ ba^e 
employed a two-stage operation in coscs in Hhicb the cord could not 
be lengthened enough to enable them to place the testis in proper 



Tio. 33L— TectioL^ijeof To<ckopmllon RecDo\A]of fibreuj tiwwfrom about ^naela 
•nrl (rocLof of veMcU abo\« the IntmaJ rlnjc. 

positwn At the first operation the testis was brought fronuts position 
at the mteruoi uiguiual nng to just oiitsidt the c'ctemal nng eight 
months later tiie\ again opemteil upon the patient and found it possible 
to bring the testicle down to a mid-scrotal potution Traction bj on 
dastic band as emplojed b\ Cabot and Ncsbit m anotlier senes of 



Fia. 2U — Toohiikpio of Tonk optrmlion Plaflac of teafU oo tba thl*h to provo tiffu 
eiant Un*Uj of rwaiU. BuUirt of poaterior layer of •creUl lodaioa to inobioc In ttltb. 


cases, has also succeeded m drawing down a testis which at the time 
of operation could be placed no lower than just outside the external 
inguinal nng If the shortness of the \ as deferens proi-es to be the 
(actor that preMcnU proper placement of the tejtia its course maj be 
shortened b> employing Wolfer s procedure previoujit described 
According to Torek s‘* technique the operator hating obtamed 
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article, a number of modifications in technique have been devised, all 
of which aim to make unnecessary the division of the cord, is proof 
that this step in the operation is unsatisfactory (Davison, Keyes, 
Mixter, Wolfer^*) 

The work of Moore “ and others has shown clearly that the health 
of the testicle depends upon its position in the very bottom of the 
scrotum Bevan’s operation could not be depended upon to secure this 
position, it became evident tliat some method of exerting traction 
upon the testiele must be found Torek®^ in 1909 described an opera- 
tion whereby the testis, after being placed in the scrotum, was sutured 
to the fascia lata of the thigh, at a secondary operation, done no 
sooner than two months later, the testis was freed from this attach- 
ment and the scrotal incision closed This opeiation has been done 



Fig 211 — Technique of Torek operation Skin incision MobiJi/ation of hernial sac 

and exposure of vessels 


With success by a number of operators. Counselled'’ used this technique 
in 20 cases, of which 6 were bilateral, and obtained good results m 
93 3 per cent Walters’^’’ has performed this operation with “very 
satisfactory results” in more than 50 cases There have been several 
modifications of this technique 

The incision for this operation is the same as that for repair of 
inguinal hernia (Fig 231) Skin and external oblique fascia are incised, 
the testis is freed by division of the gubernaculum, and the processus 
vaginalis which surrounds the testis is removed entirely The upper 
segment of the processus is freed from the spermatic cord and treated 
m the same manner as the sac in hernia (Fig 232) The spermatic 
vessels are then freed from the peritoneum and the delicate adhesions 
which bind together the loops of the vessels are divided By this means 
the cord is lengthened If it is still too short to allow for proper 
descent of the testis, the procedure suggested by Wolfer^® maj'^be 
followed Wolfer divides the transversalis fascia as far as the pubes. 
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forceps the testu w gruspcil and d^l^vu through the scrotum it is tJien 
sutured to the fosoa lata b\ mtemipted (K) chromic cut^rut sutures 
which just pierce the tunicu nibugmea (Torek hig 2id) or art fastciietl 



Fio 2M — Techniqu* o( Torok openujon Oo#u« of outer Layer of •rrotaJ flap and 
ibtsh flay 

to the stiLDip of the gubenmculum or uhatcNtr fibrous tissue ctin bo 
found nt the lower pole of the testis (Helper) Waugcustecn^* lios 
modified this procwlure bs canning the sutures tliat Iiold the testis to 



Pio n — Uantanalaaai oyeratiotL PrepaiatloQ of tlaaoe* al aerotum arid tM*h for 
cuttu« ajid aufma of poalarlor lajat 

the thigh through the tumca \'agmalis nnd dartos thcreb\ preserving 
the normal thickness of the scrotal wall (llg 237) ITicre is some 
objection to placing these sutures lu the tumea albugmea as injun to 
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sufficient length of coid to allow the testis to be placed in the bottom 
of the scrotum, passes his fingei into the scrotum and by blunt dissec- 
tion makes a channel to the bottom of the sac Through a small incision 
111 the bottom of the scrotmn a piece of tape is cairied through this 



Fio 211 — Technique of Torek operation Pnaaage of suture through co\enug3 of testis 
preliminary to drawing it into the scrotum 

channel and is later used as a guide The testis is laid upon the inner 
aspect of the thigh to indicate the location of the thigh incision An 
oblique incision, its length somewhat greater than that of the testis 
and its direction downwards and inwards, is carried through the skin 
of the thigh down to the fascia lata, the skin is freed by blunt dissec- 



FiG 235 — Technique of Torek operation Suture of testis to fascia of thigh 


tion beneath both edges A corresponding incision is made m the 
scrotum (Figs 233 and 234) The upper edges of both mcisions are 
united by mterrupted catgut sutures with knots on the upper or skin 
surface (Fig 235) The lower end of the tape is grasped with forceps 
which are thus led upwards through the scrotal channel With these 
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the testis or sepsis ma> follow The iovrer edges of scrotal tuid thigh 
incision ojt; then appronninted and the inguinal incision is closed qs 
in the operation for hcnun (Fig 238) 



Fia. 240 — Eod-rauJi ot « p«ifeal of CoaairQrr • lo «bom » pimooj bOaterid Beru 
opemloQ haJ RsuJtcd In ntura of tbe iMtc* to Ibe iofuiuJ cui4lA> A Torek 

opentioQ wu eanied out. ThU pbolocnpli mo* takeo after tbo (leLafhcaent of tb^ aeeond 
twUa. 



r». m — Poalikm ol U* te^la aller (be aecood ataja of a Oirtt ataga opemtioo for 
TOBipirta abdominal erTplortbidlKO Tba right ride haa been daUritad from the tblrfi 

Tba left la riin awmitint dataefuMt (Cabot) 

If the mguinal amal is dosed according to the technique of Ferguson 
(the conjoined tendon bemg fastened to Poupart'a ligament in front 
of the spermatic cord) the path followed b> the cord will be shorter 
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Fia 238 — Puaaage of sutures througii tunica albuginea They arc then drawn doan 
through the undmded outer layer of the scrotal fascia and attached to the fascia of the 
thigh 



Fig 239 
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tbe testis or sepais moj follow The lower edges of scrotnl and thigh 
incision ore then appromiiated nnd the inguinnl incision is dosed ns 
in the opemtion for hcmm (Fig 238) 



Fla 340 — Ead nwli of « p«ii«nl of CoonftlWolo »bom » tmviou Ulaxera] B*ru 
oixnUioa bad mult«d io rvtorn of tbe to ibo laculajJ A t«o-ilai^ Tonk 

opmtioc VM arrW ont Thi* pbolocrvph vm Ultf o altftr ibo drtaobmeDl of tb* »eDi>d 
tnUa. 



—Po^itkin of the tMti* after tb* mood aUce of a tbi«^^U«5 operation for 
CTTptortbldlro. Tbo rUJjt aid* baa been JeUebed from tia 
Tb* leftl* atffl iwaHin* deutiimeot (Cabot) 


If the inguinal cnna] is closed according to the technique of Ferguson 
(^e conjoined tendon being fastened to Pouporta ligament in front 
w the ipennatic cord) the path followed bj the cord will be shorter 
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than if it IS transplanted as in the Bassini operation The fastening 
of the testis to the thigh apparently causes \ ery little discomfort, if any, 
and may be left for a number of months The two should not be 
separated in less than two months, this may be done under local 
anesthesia 

Cabot and Xesbit“’ have exerted traction upon the testis by means 
of a long catgut suture threaded on a straight needle at each end, 
this suture is passed through the lemains ol the gubernaculum or any 
tab of fibrous tissue at the lower pole of the testis The suture is tied, 
both ends are passed through the lowest point of the scrotum and 
attached to a wire frame by means of a rubber band so as to produce 
constant gentle downward traction on the testis This traction is 
continued tor twehe da^s, being adjusted occasionally so as to remam 
constant (Fig 239) 

As has been already stated, the results ol orchidopexy in which one 
of the above techniciues has been employed are far superior to the 
results obtained when traction was not used (Figs 240 and 241 ) 

Orchidopexy in the case of ectopic testes is usually made easy by 
the fact that the spermatic cord is already of sufficient length It is 
desirable to obliterate the old bed of the testicle, otherwise recurrence 
may take place 

INJURIES OF THE TESTICLE 

Luxation or Dislocation of the Testicle — ^Luxation or dislocation 
the testicle is usually the result of an accident, such as the passage of a 
wagon wheel across the pelvis The testicle may be driven over the 
pubes or toward the anterosuperior spine of the ilium Guiteras^ 
records a case in which the testicle was torn loose from the body and 
tail of the epididymis and was driven out of the scrotum and under the 
skin on the side of the penis A review of the literature by Nicolas,^^ in 
1899, disclosed 3 cases m which the testis had been driven onto the side 
of the penis, 3 in which it had been driven over the pubis and 2 m which 
it was forced mto the grom Nicolas sajs that unless the testis is 
replaced, it undergoes atrophj, Summerhac es®^ reported a case m 
which the testicle was extruded through a rent m the scrotum by a 
blow from a log of wood 

Hematocele. — Hematocele is a frequent accompaniment of injuries 
of the testicle The tunica fills with blood, which clots and forms a 
tender, solid-feeling tumor, which does not transmit light Later on, 
this will liqueh and become a dark brown, oilj -lookmg fluid, or wall be 
entirely absorbed From an mjury of less severity, traumatic hydrocele 
may result Hjdroceles of this orgin are only temporarj' Severe 
mjuries of the testicle itself are not met with very frequently The fact 
that the testes he m a movable bed, betw^een the fleshy parts of the 
thighs, saves them from many a crushmg blow The most frequent 
type of mjury is that sustamed by fallmg astride some hard object, such 
as a fence In such cases the testicles are caught between the hard 
object and the bony pelvis 
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TcmJlon and Sucdiard “ in eipcniiicntal work on dopa showefl that 
puncture<l wounds and foreign botlica in the tcatidc caused onl\ local 
disturbance blight blows upon the fixed testicle causwl ouI\ a feeble 
reaction More ije\ ere blows caused reaction in both testis and epidid\ 
nils, more marked in the latter The cpididnnal canals were dilated 
the cilia of the epithelium was lost and the epitbeliiuu was thickened 
in places b\ the accumulation of new cells Injuries of still greater 
degree caused the formation of fibnu in the tunica and in the testis the 
degeneration of peripheral tubules and an mfianiuiaton reaction in tlie 
mtcrstitial tissue Temllon and Suebard thought this uiflannnation 
would result later in the formation of scar tissue ond the consequent 
atrophi of the testis. Injuries of the most scxcrc ti^x caused rupture 
of the tuiuca albugmea The testicle contained ecch\nnotic areas and 
was of a leUowish-red color the epididmiis was swollen and ecchj- 
inotic and examination of microscopic preparations sliowed prohfera 
tion in the mterstiUal tiasuea os well as m the canals 
Temllon and Suthard conclude that changes are more marked m the 
epithdiTuis than in the testia. In the former the cpithtlium is chicflt 
mioheil m the letter the mterstitial tissue The buhsidence of the 
mteratitul reaction is likel\ to cause scar formation with resultmg 
atrophj of the testicle 

The treatment consists of rest elemtion of the scrotum and the 
apphcation of ice 

TORSION OF THE TESnCLE. 

Inddonta. —Torsion is probabl> more frequent than would appear 
from the cases reported- \\lthout doubt a number of caso are thought 
to be orchitis or epiihdxTuitia, and if thev quiet down the diagnosis is 
uc\cr mode hrom 1S40 when the first case was reported to IDOl 
Scudder** collected 31 instances from the literature and added 1 In 
1007 Rigbi and Howard” collected -10 caaea. 

Iffc —Torsion maj occur at an> age It has been reported m a new 
Iwm chDd and m a man aged 8ixt\ two tears. It is chieflj a disease of 
adolescence. Of Scudder s senes of T2 cases 76 per cent were under 
twenty four t ears of age 20 of iho 32 were between the ages of thirteen 
and twenti three j ears. 

Come —That torsion is due prunarOj to some anatomical ubnormal- 
it\ 18 mdicnted bj the fact that of Scudder s 32 cawa of torsion 47 
per cent were of undescended testidea A number of tliose who hate 
reported cases have mentioned finding some anomalj such as an 
unsuallt long mesordiium 

The predisposmg factors which ha\e been found associated with 
torsion of the undescended testis are gifen on page 410 In connec 
tion with fulli descended testicles, Righj and Howard mention the 
following anomahes 

1 Abnormal attachment of the common mesentert and vessels to 
the lower pole of the testis and to the globus minor i>o that the testis is 
attached bj a narrow stalk instead of bj a brood band. 
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2 Elongation of the globus minor 

3 Capacious tunica vaginalis 

The exciting cause may be exercise or violent straining, but 2 cases 
are reported by Rigby and Howard m which torsion occurred during 
sleep In a case recently operated at the Massachusetts General 



Fig 242 — GaQBteac of the testicle due to torsion of the cord The testicle and epi- 
didymis were gangrenous from a pomt just above the epididymis Testicle and epi- 
didymis considerably enlarged from edema There were areas of hemorrhage and begu^ 
run g necrosis on the surface and m the interior of the organs There was associated 
hydrocele of the cord dependent upon the strangulation of the cord (Scudder ) 

Hospital the torsion came on' during sleep A case of recurrent torsion 
has been recorded®^ m which the patient learned to untwist the torsion 
hunself 

Pathology —Upon openmg the tunica, more or less bloody fluid is 
evacuated, the testis and epididymis appear swollen, indurated and 
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almost black in color The spermatic cord is thrombojjcd belcm the 
twist, normal abo\ e The twist ma> consist of from one-half a turn to 
four half turns, m either dmjction. The cut surface of the testicle 
resembles blood dot. Hemorrhagic infarction mav occur or hemor 
rhage between the lobules (Scudder) In one of Rigb} and Howard s 
cases microscopical examination showed no normal testicular cells. 
Later stages of the lesion will show atrophj, more or less complete or 
sloughing The latter is more liable to occur if hernia coexists Rigbj 
and Howard bebe\‘e as the bactena of the mtcstine are thus brought 
nearer to the devitahxed testis. 

Sjmptoma.— Se\'ere sudden pam m the tcstidc sufficient to cause 
slight ^ock with nausea and \omitmg occurs at the tune of the twist. 
Not mfrequentl\ this occurs at night The temperature may ns? 
shghtl\ The skin over the affected testide becomes edematous and 
red Differentiation between the testide and cpididjinis on palpation 
IS lost. At first the tumor is criuisitel> scn5iti\c after a few da>s the 
acute tenderness subsides, but tcndemcas on pressure ina> persist for 
weeks. 

Dlafnoala.— In the case of torsion of the undcscended testis the 
condition most difficult to differentiate is strangulated hernia (See 
page 417 ) With the testide (uUn dcscendeil hernia is more eaafi> 
exduded. To diagnose the case os ocute epididMnitis is the most 
usual mistake In the carls hours of epididsniitis before the ept- 
didsmis shows much sweUing the physical signs are mdeed similar 
TTie sudden onset of an epididjinitis in a bos or south who shows no 
esTdence of urethral infection is strongly suggestise of torsion Epn 
didsmrtis is seldom so excrucintiDgls tender during its mception, 

Treatniant— If the case is seen wi thin the first hour or two an at 
tempt mas be made to untwist tho cord. The testis is supported bj one 
hand and gentls rotated with the other As one cannot be sure of the 
direction m which the testicle has turned, this measure does not offer 
much hope It was done auccessfullj b> Nash** one hour after the 
onset, but atropbs suhsequentls occurred ^Yhen torsion occurs m an 
undcscended testide the gland should be remosed proraptls to asoid 
the possibflitv of pentomtis. With fullj descended testes expectant 
treatment may be emplosed The patient should be kept m bed, the 
scrotum elevated and ice applied Rigbv and Howard followed thia 
treatment m 4 cases. Two of the testes atrophied ven little one 
disappeared altogether none sloughed The operative reduction of 
the tonaon with suturing of the testide to prevent recurrence has 
■Iwavs resulted m atrophj and seems to offer no better for 

prescTvmg the testicle It seems justifiable to trj the expectant method 
for a few days as even an atrophied testide means more to the patient 
than none at all If however the symptoms do not speedily subside 
or if teodemess of the testide persists, orchidectomv should be done. 
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CHAPTER XL 


DISEASES OF THE SCROTUM. 

ALEXANDER R STEVENS, M D , F A C S 

The most common pathological lesions of the scrotum are those 
inflammatory conditions secondary to diseases of the testicles, the 
uretlira, and the rectum These scrotal complications will be dealt with 
m their appropriate connections m the sections devoted to the above- 
named primary seats of infections 

ANATOMY OF THE SCROTUM. 

The scrotum is a loose pouch of skin investing the testicles and part 
of the spermatic cords It varies markedly m size m different individ- 
uals, and witli changing conditions m the same individual In debili- 
tated persons and the aged, and from the effect of heat, it relaxes and 
becomes pendulous, in the robust and the young, and under the influ- 
ence of cold, emotion, and exercise it is contracted and thicker The 
layers are skm, dartos, and loose areolar tissue 

The Skin.— The skin of the scrotum is thin, semitransparent, and 
elastic, IS darker in color here than elsewhere, and has a sparse grov^th 
of hair It contains in the derma many sebaceous and sweat glands 
Superficialh its epidermis is similar microscopically to that over the 
rest of the body Below this is the derma, rich m elastic fibers and 
mvolimtary muscle The surface of the skm is divided mto lateral 
halves by a slight median ridge, the raphe, extending from the penis 
to the margin of the anus Below the raphe is the septum completely 
separatmg the two scrotal ca\nties which contam the testicles, and 
from the raphe, on either side, extend rugie with a generally horizontal 
arrangement, determined by muscular fibers m the dartos, parallel 
to the surface and runnmg, as a rule, longitudinally 

Dartos — The dartos is immediately beneath the skm and mtimately 
associated therewith But contrary to the statement of some anatom- 
ists, it can be dissected from the skm The Ime of cleavage is proved 
microscopically to be between the muscle laj er of the derma and that 
of the dartos The dartos is a reddish-brown stratum, best deA^eloped 
m front and at the sides, contmuous with the suspensory hgament of 
the penis and the superficial fascia of the abdomen, groin and perineum, 
and at the sides is attached to the ischiopubic rami It is the con- 
tractile portion of the scrotum, contammg connective tissue, elastic 
fibers, and considerable unstriped muscle, the fibers of which are placed 
at right angles to those of the derma It is very vascular and entirely 
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free from fat The dartos forms two sacs, for the corrcs-ponduig testes 
and these unite m the median line to form the septum scroti 

ArcoUr Tiuao — Beneath the dortos is a ^cn loose thin bed of 
\'abcular areolar tissue, continuous with CoUes fascia belimd and uith 
the deep fascia of the abdomen in front Scrotal hematomata are 
commonli situated here. 

Blood tcimU,— T he orients suppKing the scrotum arc the external 
pudics (from tho femoral artonea) and tlie superficial penneal branch 
of the internal pudic. The wins accomp&n^iDg the arteries cmpt\ 
mto the saphenous ami internal pudic veins. 





Fia 2-13 — DiACnouutio wrtloa of motAl 


The IjpnpMnUct of the scrotum all tennmate in the mgiunal aud 
femoral glands The obbervations of ^rorie\ would seem to aho\r a 
free anastomosis of the hinphatics of the two halves of the scrotum 
a free communication of these with the ivmphatjcs of the perns and 
to a less extent with those of the thighs and penneum The fine net- 
work between the atm and dartos empties into IjTiiph trunks which 
dip at once through the dartos. There are ten to twentv mam trunks 
on either side, which course toward the inguinal glands. It is surgicallj 

interesting that the uppermost ones maj curve up 1 to 2.5 cm on the 
side of the perns, thence nm 1 cm abov-e the pubic spine parallel to 
loupart 8 ligament, endmg in a gland sometimea onlv 4 cm from the 

antenor kupenor spme No coliecfmg truntj are found to accomoani 

« V 1—23 
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the internal puclic vessels, and there apparently is no connection 
between the lymphatics of the scrotum and those of the tunica vaginalis 
and testicles 

Nerves —The nerves supplying sensation to the sciotum are branches 
of the iho-mgumal, superficial perineal branches of the pudic nerve, 
the inferior pudendal (from the small sciatic), and the genital branch 
ot the genitocrural The s\ m pathetic nerves accompany mg the vessels 
supply the muscle fibers ot the dartos 

PHYSIOLOGY OF THE SCROTUM 

The ph}siolog\ of the scrotum was but \aguelv understood prior 
to the classic w'ork of INfoore-'^ and his associates By the experimen- 
tal method, dealing chiefl\' w'lth rats, guinea-pigs and rams, they have 
demonstrated the function of the scrotum as a temperature regulator 
of the testes It has been proven that testicles placed within the 
abdominal cavit\ lose the spermatogemc function, and those fixed in a 
subcutaneous position ma\ continue this function for three to nine 
months but produce no spermatozoa A ram’s testicle remaining in 
the scrotum but contmuoush wrapped w'lth cotton loses its ability 
to produce spermatozoa 

Thus prolonged bod\ temperature destroy s the spermatogemc 
function of the testicle without interfering with the testicular internal 
secretion affording de\elopment and continuance of sexual ability 
and of secondary male characteristics 

Nature has placed the male gonads of certain animals including 
man outside the body m a contractile bag (the scrotum) RelaAation 
permits a low'er temperature of its contents, w'hile contraction (wnth 
corresponding thickening of this vascular sac) reduces the chance of 
loss of heat b} radiation This work also explains the sterility ln^a^- 
iabl\ found in patients wuth undescended abdominal testes 

ABNORMALITIES OF THE SCROTUM 

The half of the scrotum corresponding to an undescended testicle 
13 frequently rudimentary In pseudo-hermaphroditism the scrotum 
IS cleft, the halves resembling labia majora Partial cleft scrotum may 
accompany congenital defects elsewhere m the gemto-urmary system, 
e (j , abnormalities of the penis and urethra, and ectopia vesicce 

Abnormal pigmentation of the scrotum mav be mentioned here to 
note that the pigment granules are placed histologicallv m the same 
location as those normally found— that is, m the deepest cells of the 
epidermis 

INJURIES OF THE SCROTUM 

Stab, puncture, and gunshot wmunds are subject to the same surgical 
consideration as similar mjunes elsewhere Growing hematomata 
should be freely incised, clots removed, and bleedmg-pomts ligate 
Free dramage must be established m the presence of mfection or an 
mjury" to the urethra 
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Hemitoma.— Hematoma without rupture of the aitancoua surface 
13 common and u easilv produced b\ bloa-s upon the scrotum It is 
important to differentiate hematocele and hemorrhage withm the 
testide from hematoma in the substance of the scrotal wall the former 
frequenth requires operation while the latter nirel\ docs but is best 
treated b\ rest ele\ation and cold applications with perhaps a com 
pression bandage 

LoJi of Substance —Loss of substance from accKlcnt or attempts 
at emasculation nia\ lead to senous Iileeduig C ontrol of Jiemorrhage 
13 of first importance then surgical cleanlmi^as and sulisefiucnt aseptic 
drcsaing TTie reparBti\e power of the scrotum is amazing After 
the loss of o\er two-thirds of this tissue lcfl\^ng the testicles exposed 
and dangling it is quite possible for nature to npair this \ast rent and 
restore a satisfacton scrotum without surgical uitcrfercnce For this 
reason one method of treatment, after all hemurrimge is controlled is 
mcreh to keep the raw area covered with a mildh antiseptic dressmg 
flowevcr the course of such repair is slow ami nia\ l)c further prolongeil 
b\ active fungous outgrowth of granulations from the testicles neccssi- 
tatnig application of the actual coutcrv Uetter results ui extensive 
injuries and a shorter convalescence are ol)tame<l bv operation Rv 
loosening the sLm of the toner and anterior aspects of the thigh fiaps 
mav E)e cut with honrontaf safes, and with the extenvaHv placed 
attachments broader than the free end These wlicn sewed together 
will eosilv cover the testicles and form on adequate sac. In ymie oases 
after loosenmg the skm from underlving tissues over a wider orea 
including the penneum the edges mav be apposed without actual 
flap formation aal with ultimatclv good results If onlv the anterior 
wall of the scrotum is wanting the simplest jiroccdiue is to draw upw ard 
the remammg portion of the sac anil suture it to tlic upper akin margin 
Should the skm of the base of the perns also lie lost the penis mav be 
pushcil under that part of the scrotum ilrawii forwonl and brought out 
at a lower level Subsequentlv flaps of skm from the lateral aspects 
of the scrotum are used to cov er anv row wirfac-e on the penis. If for 
onv reason eariv operation sunilar to the foregoing procedures is not 
emploved and the exposed area has become covered with fresh granu 
lations more rapid healing mav be obtamed bv the application of 
Thiersch grafts to the raw surface 

Suture of the ScrotmiL— As alreadv stated tho dortos is closelv 
attached to the skm and its muscular fibers arc generallv at nght 
angles to those m the skin This explains the tcmlcncv of the skm 
edges to curl m regardless of the direction of the incision Approxima- 
tion of the skm does not necessanlv mclude the dartos and areolar 
laver and subsequentlv bleedmg from this verv vascvJar region mav 
occur forming a large hematoma This mav be guanled against bj 
cmplojnng hemostatic sutures. Fech is applied about 1 cm from the 
margins of the wound penetratmg both lav ers of the skin and dartos 
ami returnmg m the reverse direction 1 cm apart the knot is tied on 
the side first entereil Subsequentlv a line of continuous sutures 
tccurateii approximates the skm edges. Ilouccer both objects mav 
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be attained in a very practical way by one line of sutures, interrupted 
or continuous, applied about 0 5 cm from the margins of the wound 
and taking each time a good bite of the fleeper structures JJy another 
metliod, using interrupted sutures, each stitch is carried one way 
through both skin and deeper structmes, and retuining takes only a 
small bite of skin Obviously, the knot is tied on the side first pene- 
trated by the needle. 

CUTANEOUS DISEASES OF THE SCROTUM. 

Cutaneous diseases will be dealt with very briefly Fuller discus- 
sions are leadily found in woiks on deimatology 

Erythema Intertngo (Chafing).— Erythema mtertiigo affects the 
lateral and ]iosterioi asjiects of the scrotum. It may occur at any age, 
but nioie commonly m children and fat mfhvidnals Uncleanhness, 
wetness (urine or perspiration), and friction m walking are the three 
chief etiological factors The treatment is simple; cleanliness, diyness, 
the use of a dusting powder, and a suspensor^v w ith perhaps some pad- 
ding of cotton Dermatitis oi eczema may develop, leqnirmg appro- 
priate lotions or ointments 

Eczema Simplex.— Eczema simplex is said to be more frequently 
met with in persons of rheumatic or gouty diathesis Its conunon seat 
IS the lateral and posterior aspects of the scrotum The lesions and 
symptoms are those of eczema m othei parts of tlie body Treatment 
111 milder cases consists simply of support of the scrotum, avoidance 
of faction, and application of a dusting powder, such as the oxide or 
stearate of zinc Itching is relieved by 2 to 4 per cent carbolic acid 
applied alone on gauze or incorporated in some simple lotion or oint- 
ment 

Chronic cases, with thickened cracking skin, are much relieved by 
occasional applications of a mix'ture of chrysarobm 4, chlorofoim lb, 
benz comp 00 Some of these arc helped or even cured by ex^posure 
to roentgen-ray 

Eczema Marginatum.— Erythema marginatum is ringworm modi- 
fied by erythema or eczema intertrigo, and, indeed, the parasitic nature 
of the aflection may be obscured by these accompaniments It occuis 
on the moist regions of the scrotum m patches, which present well 
defined margins and elevated borders and charactei istic central healing 
and peripheral advance Treatment should be directed first to any 
associated erythema or eczema Subsequently the affected spots are 
painted on several occasions with tincture of iodine, or unguentuin 
hydrargyn ammoniati is well rubbed m daily and the applications 
continued some days after an apparent cure 

Pitynasis Versicolor.— Pityiiasis versicoloi occurs as yellowish- 
brown spots or patches on the scrotum, and is caused here as elsewhere 
by a vegetable parasite, microsporon furfur, which attacks clean as 
well as dirty skins There may be mild itching but often no symptorns 
exist This vegetable growth may be made to disappear by daily 
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scrubbing with soap and water followed b\ application of 2o per cent 
aqueous solution of sodium hx'posulphite Kccurrencc is frequent 
PodlcTill Pubis — Pedicuh pubis are sonietmua found about the hair 
of the scrotum, U5uall^ m association with a siniilar occupation of the 
haip of the pubic region The o\*tt ( nits ) are tightK attached to the 
hairs and their presence is as potJiognomonic as the parasite An 
eczema ma^ co-enst m the imcarcd for cases. The parasites and their 
o\*a are easili killed b\ unguentum hidrarg b\ 1 to 1000 solution 
of bichloride of mercun b\ kerosene or the tincture of larkspur 
In patients harboring a large colom and cspeoalls in unclcanli 
mdmduals it is ad^’l3abIL first to sha\c oil hair from the pwirts. 

Scabies —Scabies g earned to the genitalia b\ the hands. The 
charactenstic burrows of the parasite of scabies Vcanis scabiei 
maj be seen Numerous punctate abrasions and cxcomtcil papules 
and a few crusts ore often found Itching most marked at mght is 
almost miTinablj present Treatment is simple and cfTectiic a worm 
liath sulphur omtmeot rubbed over all oITcctcrl regions morning and 
night for seierol dai^s followed b\ another batli and a change to fresh 
clothes. A second course of treatment max be required if a bland 
lotion or omtment docs not clear up the skin in a few dajs. 

flyphllif — Sx-philia of the scrotum is common most frequentlx 
been as papules which on the moist surfaces l>ecome macerated and 
abraded If untreated thex nia> dexelop popiJlan outgrowths 
forming wartj or cauUflower-hke excrescences (condx lomata) Ulcoro- 
scrpigmous lesions max dexelop here and less frequentlx gummata 
or single ragged ulcers. The occasional dexelopment of chancre of 
the scrotum must be emphasized On]> cleonhness is necessarx 
locallj if the mtensix e constitutional treatment of sx'pbihs be instituted 
Lupros.— Lupus of the scrotum 13 comp>arati\el> rare, 

Pruritu*.— Pnintus occurs with some of the abox-e diseases and also 
xnthout demonstrable akin lesions. The latter cases haxe frequentlx 
some constitutional debihtj as gout rheumatism or diabetes Treat- 
ment IS often most unsatisfactory except os affording temporary 
relief One must first institute dietetic and hygienic measures aimed 
at fundamental constitutioaal disorders. Tonics or alkahes may be 
indicated Turkish baths ore sometimes beneficml LocoUx thxTnol 
weak carbohe aad or menthol m lotions or ointments and sometimes 
hot water rehex o the symptoms temporanlj 

Bebaoeous Cysts or Btettoma.— These are formed os elsewhere on 
the akm from sebaceous glands dilated by retamed secretion Small 
palpable cysts of the scrotum are present m manx indixnduals, and 
not infrequently isolated ones attam a diameter of o to 10 mm Single 
cx-sts may occur anywhere on the scrotum large groups are more 
commonly found on the anterior aspect They orexellowish roimded 
and finn withm (not under) the skin the larger ones protruding eiter 
They cause no symptoms unless infected then they are tender 
and the surrounding akm is reddened No treatment is mdicated except 
for cosmetic results or for inflammation. They may be excised under 



43S 


DIHEAHJiH OF THE SCROTUM 


local anesthesia, or incised, the contents evacuated, and the sac 
destroyed by cinetting, oi by cauteuzation - easily done with pine 
carbolic acid 

Varicose Veins.— The veins ol’ the scrotnin may show inaiked 
varicosity, winch has been confused with varicose veins of the panipiiii- 
forin plexus This should not occur if careful palpation is made 
However, the two conditions fiequently occur tof'cther Small telan- 
giectatic spots may accompany the vailcosit> Usually no ticatment 
IS needed Jliuyncel- reported an instance of spontaneous inptine of 
varicose veins of the scrotum, with loss of about 200 cc of blood, in 
a man, aged seventy-seven years. It is conceivable that the si/e of the 
mass may be a soiiice of annoyance The veins aie largest in l.ix, 
elongated scioti, and the easiest treatment is excision of the skin area 
most involved and its contained veins, caicfiil hemostasis b\' ligature 
and jnopei placing of deep skin sutures 


RELAXATION OF THE SCROTUM 

Model ate relaxation of the sciotum is commonly found associated 
with large varicoceles, and sometimes, indeed, with small varicocele'- 
As a rule, this needs no special attention, as excision of the varicocele 
with sutuie of the distal stump to the aponeuiosis ovei the external 
inguinal ring will mateiialh reiluce the scrotal contents, hold the testis 
high, and permit recovery ot muscular tone and lecontraeture of the 
serotal wall Some surgeons prefei to excise part of the sciotiim m 
many cases, but this is real!} necessary m but lew extreme cases wheie 
the daitos has appaiently ati opined following piolonged and excessive 
overstretching In such instances, no liaim is done and much comfoit 
may be aftordeil the patient, by a generous excision ol the lower jiart 
ot the sciotum, gieat care must be employed to avoid infection, and 
to so place sutuies that hematoniata will not form 


INFLAMMATION OF THE SCROTUM. 

Edema.— Angmeurotic edema may attack the sciotum and penis 
alone, or m association with involvement of other paits of the body, 
such as the face or hands These eases are relatively raie and should 
be recognr/ed by the lapidity of foiination, its possible evanescent 
eharactei, the lack of teiKlerness, fever and other signs of mnainniation, 
and the failure of careful examination to demonstrate one of tlie com- 
moner causes of edema 

Edema may be secondarv to seveie anemia and to oiganic disease 
of the heart, kidneys, or livei, and is then often part of a gcneial 
anasarca It may be due to mechanical piessure on veins or lymphatics 
diammg the scrotal tissues, or edema may be inflammatory in origin, 
from infection of the testicles, perineum, groins, or scrotal wall In 
every ease the treatment should be directed to the prnnaiy tioulile 
In the edemas of systemic causation and those due to mechanica 
pressure, rarely are any local measures indicated other than suppoi 
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bj stropping or a su-siKOSon cleanliiie:>s, and dr^nesi of the bkin 
It 15 unusual that tension de\ elo])s suffictetitl^ to endanger the \italit\ 
of the skin W hen it docs so a fen punctures moN lie made m the skin 
and the parts kept co\crc<l \nth a sttnic net ilnasing onde\er\ care 
taken to pre% ent mfettiun 

CellulitU and Abiccai —Cellulitis aiul ab>cess are m the \ aat major 
it\ of cases sccondan to inflainination of <Ieeptr structures but ma\ 
be due to infection of tJic scrotum per se Cold wet applications and 
support of the parts u til sufBcc for iiii/tlcr infections S<rv ere cellulitis 
and altoceis miuire inciaion and drainage 

Eiyilpeli*,— bpvbiprlas is most frequent in old or debilitateil iiuli- 
\iduals The onset IS annonncnl with ft chill hlghfc^er and malaise 
Loctdl\ a bright sjxit de\eloj>s and groduallv spreads o\er part or 
all of the scrotum 1 he latter su ells morketlh is sometimes co\ered 
with blclis ami rua\ finall\ become gangrenous On the other hand 
(aod Usualh ) there nia\ l>e complete resolution and a return to nonnaL 
The constitutional b\'uiptoms arc those of ensjpelas elsewhere \lso 
the bacteria found here are the some os tho^e causing the disease in 
other locations. It is v,orth\ of note that in uime cases resembling 
er\bipclaa of the 'croiuin dmicalli the Klcha-I ot filer bacillus has been 
culU\ated from the wound discharge The treatment general and 
local IS similar to tlmt of eiwsipclos in otJier regions reroemheruig 
alwas 5 to keep tiie scrotum ele\ oteil V great \ anet\ of local applica 
tions h«\e eiijo\ed temporars populant\ Cold compresses wet with 
bone achl solution an. os satisfactorx as nn\ local treatment 
Gangrene —Gangrene of tlie scrotum ma\ l>c due to infection of 
deeper structures (urethra or testicles) through \ oscular obstruction 
and bacterial in\asion of the scrotal wall to pmnar\ scrotal infection 
(r g crj-bipclas) to mechajucal or cliemic^ or thermal mjun to 
trophic diaturbances ami to seateimc conditions acting as pnniarv 
or predisposing causes (duibctes cardioeascular and renal diseases, 
alcoholism general dcluhte) Gangrene mas be made of rarer occur 
rence bv aseptic care of wounds free incision (not too long dela\ed) 
timelj surgical treatment of the deeper mflammations and painstaking 
care of the medical conditions incntione*] aboie Treatment is logic- 
all; at once directed to the uiulerUmg cau3ati\e factors. Local!; 
incision through the dartos is to be mode ond all ilefimtel; gangrenous 
tissue excised Aseptic dressings are changeil frequenti; until all 
e\Tdence of active inflammation has disappeared The testicles ore 
rarel; m;ol;ed secondanl; but if the loss of substance has been 
great are left free!; exposed Left to \ature those large gaping 
woumls wdl heal fairl; rapidi; and with finall; satisfacton results. 
But in man; instances n quicker con;-alescence ms; be had bj some 
plastic operation (noted under Injuries) 

Attention should be drown to a group of coses commoni; described 
as Idiopathic or Spontaneous or (brtter) Fulminating Oangrrnc The 
onset is abrupt accomponieil frequenti; bj plii'n!< high fe;er 
naui^ and \oraitmg Kapid swelhng of the scrotum ensues it be- 
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comes edematous, liot and tender Tlie skm becomes tense and slunj , 
tlie color lb at first hiiglit red, but tins soon deepens to a brown with 
appioaclimg gangiene, which develops quickl,\ —sometimes within 
thiity-si\ hoins There may be simultaneous or extendmg imoh- 
ment of the penis and later iiuohement of tlie lower abdominal wall, 
less commonly of tlie perineum and buttocks Crepitation mai be, 
but IS not alw ays, felt Toxemia may be profound, causing piostration, 
delnium and deatli Xo definite portal of eiitrj for bacteria is to be 
found 111 the skin, and the disease iiiaj appear in an otherwise healtln- 
looking man However, these patients are always dirh , and infection 
pi obably entci s through minute breaks in the scrotal skm 

The best lesults are obtained from early operation, wide excision 
of all the iin oh ed tissue The infeetioiis process does not include tlie 
testicles, and they aie not disturbed TJie wmund is left gaping and 
packed gently with wet, non-iriitating, antiseptic dressings (such as 
potassium permanganate) Some writers athise the use of aiiti- 
stieptococcus or polyvalent anti-aiiaerobic serum 

Fiom a latlier wide ex^Derience at BelleMie Hospital, XTw' lork 
City, we know the piognosis of such cases to be usually favorable if 
they are recognized early and subjected to radical operation before 
tlie process has extended bejond the scrotum and penis and befoie 
tlie toxemia has become extreme, otlierwise tJie mortality is high In 
large gioups of reported cases the mortahtv ranges from 20 to 25 
pel cent Extensive tlirombosis occurs early, ex-plaming tlie rapid 
appearance of gangrene, sometimes pockets of free pus are found at 
operation 

Published reports and our owm wmrk indicate a variability and 
multiphcit}' of organisms found The outstanding ones are Strepto- 
coccus Inemolyticus and a group of anaerobic organisms, botli aerobic 
and anaeiobic bacteria may be found m tlie same case N^o single 
organism has yet been established as the universal ofleiidei, and tlie 
condition stands as a clinical entity only 

Emphysema —Emphysema is seen m connection wnth general sub- 
cutaneous emphysema, and sometimes w'lth sciotal gangrene or w'ounds 
111 wdiich gas-producing organisms are piesent Tieatment is multiple 
incision and free drainage in tlie infected cases When an anaeiobic 
oiganism is the ottender, fiequent urigation wnth hydiogen pei oxide 
should be employed 

Granuloma Ingumale.— Foimerly supposed to be a disease confined 
to the tiopics, granuloma inguinale has been recognized by various 
w'orkeis in patients who had never been out of the United States 
Ulceiatmg oi sclerosing or serpiginous gianuloma of the externa 
genitalia, as described in the older literature, is apparently the same 
disease It involves not only tlie scrotum, penis and labia, but tiie 
skm of the neighboring groins and thighs, and is occasionally fouiic 
on the face and neck It is found on both sexes, moie commonly in the 
male, and far more frequently m colored than m wdiite races 
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The penotl of incubation la unknown fin. imtml lesion la n papule 
easily o\-criookcd Lilccration de\cIopa with ecctntnc m\ol\cnHnt 
of tJio surroundmp tiasne first ns o rcddisli cle\’ntctl ndpe N\hich in 
turn ulcerates as the next adjoining, tissue liccoincs raised Tlicrc is 
but slight cnlarpcincnt of the ingtimul bniph nodc!S althouph the 
o\crl^Tng skin lunj become chnractcnsticolh iiuoKed Usualh 
the lesions are but siighth tender buttlie\ ma\ l>eboth\er> painful 
and inarkeill^ scnaituc. If not trcntcil thc\ ma\ exist for } ears, Tlio 
ad\Tinced ulccratious lia\c a foul odor ^luch to trained nostrils is 
characteristic of the disease Vt tunes there is seen a tendcnc^ of 
okl lesions to partial]} lieal b} tJie fonuation of dense scar Markcil 
edema and elephantiasis tna\ dc^e^op porticularh ifthercbeossociatcil 
a\'philia. 

The etiolog} is uncertain but m smears from the tissue there ore 
found groups of encapsuiateil Gram negati\c coccoid or cocco- 
bocillnr} fonua, wnUun large mononuclear rolls. These iiere first de- 
scribed b\ Dono\an and arc known as Donoc-au boilics. Their 
classification is nut cstablisbeil and mdectl their relationshjp to the 
di^efl^ is not certam D} culture cocci or oblong forms ore obtameil 
some obseners reporting capsules and otJicrs none Attempts to 
produce typical lesions b\ injecting tJiese organisms m laboraton 
animals and in man ha\c faileil (Campbell) 

Histologicalh there is found u^tration with round rolls and endo- 
thelial leukootes with plasma cells and cosinophiles showing m 
places marked penv'ascular m\ol\euicut Hbrosis is marked C laut 
cells and caseation are uotonoiibh aliscut Ihe picture is similar to 
that of a simple granuloma 

Traitmant.— With persistent treatment the disease can ncarh olwaj-s 
be made to disappear ufauall} within sii weeks. Recurrences are 
common unless the treatment is continued two weeks after apparent 
cure Indeed an occatuoual course of treatment over a aix months 
period has been advised Potassium antimonv tartrate (tartar cmctic) 
IS a specific \ 1 per cent solution is prepared for use bv passing it 
through a Berkifeld filter until it is proven sterile bv culture after 
which 0.5 cc of h}drochlonc oad is added to 500 cc. of the solution 
to prev ent precipitation This is given intrav cnoualj alow 1} three tunes 
a wrok beginnmg with 2 cc. and increasing 1 cc. a dose until 10 cc is 
reached F nough sterile water is added to each dose to make the total 
10 cc. Larger doses have been used but are apt to produce disagreeable 
reactions and contmuing the treatment with 10 cc. of the 1 per cent 
solution suffices. Randall” has tned other related drugs and his results 
with sodium antmjon} tluogh collate indicate this drug to be effective 
and leas tone than tartar emetic. 

CalcuH.— Calculi of the scrotum have been described The} ore 
calcified hematomata true urmarj calculi winch have ulcerated through 
the urethra, or the remnants of calcareous deposits m old unnon 
fistulie 
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ELEPHANTIASIS (FILARIAL) OF THE SCROTUM. 

The term elephantiasib is used to descnhc large difl'use enlargements 
of the scrotum, consisting ot hard edema and hjqjerplasia of both the 
skin and connective tissue While it is compaiatively common in 
certain ti opical countries, in the localities favorable for breeding of 
mosquitoes, it is laie in colder climates, and most ot the patients seen 
Jiave lesidcfl in tiie tropics ft is paiticiilarly pievalent in Samoa and 
Iluahine 



Fio 244 — Solid form of elephantiasis (Charles ) 

Etiology —The observations and deductions of competent students 
of elephantiasis are convincing in asciibing this condition, m at least 
the ma 3 ority of cases, primarily to a nematode, known as Filaria 
sanguinis hommis (or Filaria nocturna, or Filaria bancrofti) This is 
one of five or six filarise found in man, and one of the two of these which 
are pathogenic The larval forms frequently found in the blood are 
transparent, colorless, and cylindrical, 0 3 mm long and about the 
diameter of a red blood corpuscle In a fresh specimen the larvte 
wiggle within encasing sheaths without changing position on the slide 
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The\ are in the penphcrnl blo«l onlj at night nuwth at mulmglit the 
time of greatest acti\it\ of the mosquito This |>cno<hcit\ nla^ be 
re\erscd h\ haMng the patient sleep iii the daNtimc It lias been 
hUggeatoJ b\ O Connor** that hlanal pcno<licit\ is prolwhl^ due to the 
simultaneous c\chcal parturition of the gni\Kl female filona \\hich 
in turn ma\ lie influenced b\ the habits of the host. During their 
absence from the peripheral \cssels the Ian a are ill the larger arteries, 
the lungs aud to a less extent in the heart niusdc bc\erol olisci^ers 
have <!cscnbe<l a parasite niorphoIogieall> the same os Kilana ban 
crofti present in penpheral blooil in the da\'tinit as in til as night 
time. Ilut this IS not the rule 

The complete hfe-c\cle in\ol\cs two hosts man and certain mos- 
{putocs Olonson mentions eight spccics winch ina\ scr\L as inter- 
mediate hosts) The mosquito feeiling on the blood of an mfccted 
indiiidual takes m the lariTil form of filarm these cxcojic from their 
sheaths m the uiosquito s stomach and then acquire locomotion thc\ 
enter the thoracic muscles and in the nut tuche to twentN iIoj'b 
increase m site and de\elop an aliuicnton canal and otlier jwrts tlie 
uiajontj reach the proboscis of the mosquito and arc usualh nrrongetl 
III pair*. The uic&quito now is copabk of infecting human beings 
’Alien feeding on then blood and po&ail>l> through drinking water 
Vihcn d>mg m the same In man the fUorue soon reacli the Kmpha- 
tica attain se.'ojol matuntj and jwur larva into tJic Knuph thence 
to the blood. The adult worms are hair like trnnspartnt and 4 to D 
cm long the female longer than the mole The sexes live together 
often mextneabU coHed in K-mphatics Ivmjih v’onccs or glands, 

^^3nle It maj bo supposed that lanne often reach the blood stream 
rm the thoracic duct a \'erj signiflcant observation b\ O Connor** 
suggests othenvnse On detaileil ciauunation of autopsv specimens 
from a case suspected to have iilanal involvement of the spermatic 
coni he demonstrated a female worm attached to the wall of a l^nuph- 
atic vessel free lanm in the lumen of a dilatetl ijnnphatic and others 
migrating through the wall to neighbormg blood vessels 

Filonoi disease does its duef harm through obstruction of lymphatic 
vessels. This ma> be caused bj the adult worm alive or cretified 
actmgasaplug inducing thrombus fonuation or mcatmg mflammatorv 
thickening of the vessel -wall and consequent norrouing of its lumen 
The microfilarue (larva) have no known pathological effect but ova 
have ]>een found m the Ivmph and os thej are incapable of traversing 
Ivmph glands it seems qmte possible that Ivmph stasis maj sometimes 
l>o caused bj ova being lodged m the glands 

Patbolofjf —The immediate results of obstruction are Ijanphatic 
varicosities or edema or both The^ conditions are most common 
for obvious reasons on the lower extremities The scrotum is mvoh ed 
next m frequencj Ljinph vancosities of the scrotal wall cause a 
moderate or greater enlargement called lj*mph scrotum A report 
bv keton and Rao* states that thej found onlj 0 cases of true Ivinph 
bcrotuni among 1024 patients admitted to hospital for fiJanasis and all 
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of thebe 9 cases had Jiad earlier operation for h\diocele They think 
lyinph-bcrotiim is due to an outpouring of lymph from about the tes- 
ticles, faster than the lymidiatics of the scrotal wall can carry it away 
The skin of lymph scrohnn is soft and silky and on inspection presents 
evident varices Microhlariai are usually present m the lymph locally 
Often the inguinal and femoral glands are enlarged Eijsipelatous 
inflammation is a frequent complication L} mph scrotum may remain 
such or become elephantiasis which, according to hitherto prevalent 
view s, IS the combined result of lymph stasis and recurrent indainina- 
tion IIowe\er, recent exTiernneiital work by Drinker and his collab- 
orators indicates that some degree of elephantiasis may ensue without 
inflammation, although inflammation hastens and exaggerates the 
process (see later) A lymph scrotum may become large, but not 
excessively so, as may be the case wnth elephantiasis. Lymph stasis 
alone causes varices and edema with perhaps some tissue h^qiertrophy, 
but clinically the sequence of events in filarial elephantiasis is lymph 
stasis (from causes already'’ given), lymphangitis (usually due to 
streptococcus), imperfect absorption of the inflammatory products, 
and gradual, intermittent, progressive, inflammatory hjqiertrophy 
The derma becomes dense, fibrous, and enormously hjqiertrophied 
The connective tissue is increased in bulk and has a blubbery appear- 
ance, on section there is a free oo/jing of lymph Blood-vessels are 
enlarged and lymphatics dilated 

Symptoms —Beginning as edema or lymph scrotum, the scrotum is 
only a little enlarged Attacks of lymphangitis wnth cellulitis and 
fever may occur After this subsides the parts do not return quite 
to normal Increased edema and repeated recurrent hmphangitis 
lead to greater enlargement The scrotum in tjqiical elephantiasis 
may w eigh 200 pounds (one of 224 pounds is recorded) The mass is 
pjTiform m shape, a transverse section of the upper part is triangular 
wnth the apex tow'ard the anus The skin is leathery, rough and 
coarse, and pits little, if at all It is thickest at the bottom, thinnest 
at the top, and thin and soft at the sides and posteriorly It gradually 
merges all around into the healthy skin Mouths of follicles are 
sometimes very distinct, the hair is coarse and sparse The perns is 
at the upper and anterior part, at the bottom of a channel formed by 
the foreskin and skin of the penis dragged inside out by the enlarge- 
ment of the scrotum The testes are usually in the posterior part of 
the mass, nearer the bottom than top, each held there by its hjqie^ 
trophied gubernaculum testis The spermatic cords are thickened 
and very long, and hydroceles are usually present The tumor mass 
may grow rapidly or slowdy, may become enormous m two or three 
years or may never grow' large An attack of lymphangitis may inter- 
vene, causmg painful cord-ldce swelhngs of lymph trunks and glands, 
with redness of the overlying skm, chill and high fever, headache, 
perhaps vomitmg, and sometimes delirium , 

The general health may be excellent except durmg the attacks oi 
inflammation. The scrotum is cumbersome and unsightly and sexua 
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relntioris become impoasiblc. Gangrene ma> supervene abscesses 
sometimes form ccscina or ulcerations niav occur and v'onccs ma\ 
rupture, allowing escape of Ivmiph 

lifoerafed eo/iditwta due to filanosis nikl accompanying m/cetjons 
ore ordutB hyilrocclc Kmphangitis abscess vuncose glands arthn 
tis synovitis elephantiasis and lymph vanccs elsewhere, especially 
m the legs dijluna ch\loct.Ie chylous asates and cliylous diarrhea 
caused bv rupture of vancosc bmphatia in the urinary tract tunica 
vaginahs, pentoneum and intestinal tract 
DlUjuMhu— The lanul fonus of the Kilona sanguinis hominis are 
commonly prct>ent m the Iviuph of the vunces of Iviuph scrotum and 
may be found m the hloo<l Dccaube the adult worms have usuallv 
died it 13 rare to find tnicrofilaruein the blood in elephantiasis. Indeed 
m filanal countries a smaller percentage of people with elephantiasis 
than of those without elephantiasis have tliese parasites in the blood 
However they shouhl be looked for luicroscopicallv, using thick prepa 
rations made at night, Thc5>e niav be studied fresh or after being 
dned and stained (mtliout /nang) for one hour in w cak carbo) fuchim 
(4 drops of vituratcil alcoholic solution to 1 ounce of w atcr) Id weqc 
cases the bloo<l shows an cosmophiha and with the acute conditions 
a leukocytosis. An o&joaatcd ivmphangius, vnlii its constitutional 
<mnptoma, is suggestive A histon of rcsidenco in tropical or sub- 
tropica] climates IS generaJlv elicited 
Lvmph stasis due to other cau-cs inav give tJic picture of Ivmph 
scrotinn and an addevl infection mav cause an actual clephantioi^s, 
Howev’er the scrotal condition would be accompanied or even ove> 
shadowed by other symptoms which with the history usuallv lead 
to a correct diagnosis of the true causal factors (bce later) 
Prophylaxis.— The life-cycle of the Filana bancrofti can be completed 
m neither man nor mosquito but onlv bv passage of the parasite from 
one to the other One human being cannot contract filanal disease 
from another but becomes infected onlv by the form of the poroaite 
developed m the mosquito Prevention of fiknasia aud ita many 
consequences hinges on the eliminabon of the mosquito Its breeding 
places should be dealt with according to methods now generally known 
m civnhicd communities. Indinduab harbonng filaras and all unm 
fected people m tropical climates should be carefully protected from 
mosquitoes. It is possible though not proved that water to which 
motquitoes have had access mav couvev the poraaite. Hence all 
dnnkmg water m the tropics should be boiled 

Trsatmant— WTiile simple lymphatic edema mav subeade it seems 
generollj recognised that lymph scrotum and elephantiasis do not 
recover spontaneously Thev mav remam stationary for years or 
recede Somewhat m bulk after an attack of Jymphangitu, but such 
scrota never agam become normal 

The cure of filanasis mvolves the destruction of the adult parasites 
\o known drug is efficient to this end The worms often die after 
plugging a lymph trunk especially after Ivmphangitis and thus a 
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of these 9 eases Jiad had eaiher operation for hydioeele They think 
lyinph-seiotniu is due to an outpouiing of l^nnph fioin about the tes- 
ticles, faster tlian tlic lyinpliaties of the seiotal wall ean carry it away 
The skin of Ijunph scrotum is soft and silky and on inspection pieseiits 
evident varices Microfilariui arc usually present in the lymph locally 
Often the inguinal and femoral glands aie enlaigerl hhysipelatous 
inflammation is a frequent complication Lymph scrotum may remain 
such or become elephantiasis which, according to hitherto prevalent 
views, IS the combined lesult of lymph stasis and recurrent inflamma- 
tion However, recent exTieninental work by Urinlcer and his collab- 
oratois indicates that some degiee of elephantiasis may ensue without 
inflammation, although inflammation hastens and exaggerates the 
process (see later) A lymph scrotum may become large, but not 
excessivel}'’ so, as may be the case Avitli elephantiasis Lymph stasis 
alone causes varices and edema witli perhaps some tissue hypertrophy, 
but clinically the seciuence of events in filarial elephantiasis is lymph 
stasis (from causes already given), lymphangitis (usually due to 
streptococcus), imperfect absorption of the inflammatory products, 
and gradual, intermittent, progressive, inflammatory hypertrophy 
The derma becomes dense, fibrous, and enormously hjqiertrophied 
The connective tissue is increased in bulk and has a blubbery appear- 
ance, on section there is a free oo/ang of lymph Blood-vessels are 
enlarged and lymphatics dilated 

Symptoms —Beginning as edema or lymph scrotum, the scrotum is 
only a little enlarged Attacks of lymphangitis with cellulitis and 
fever ma}^ occur After this subsides the parts do not return quite 
to normal Increased edema and repeated recurrent lymphangitis 
lead to greater enlargement The scrotum m tyqncal elephantiasis 
may weigh 200 pounds (one of 224 pounds is recorded) The mass is 
pyrifoim in shape, a transverse section of the upper part is triangular 
vith the apex toward the anus The skin is leathery, lOUgh and 
coarse, and pits little, if at all It is thickest at the bottom, thinnest 
at the top, and thin and soft at the sides and posteriorly It gradually 
merges all around into the healthy skin Mouths of follicles are 
sometimes very distinct, the hair is coarse and sparse The perns is 
at the upper and anterior part, at the bottom of a channel formed by 
the foreskin and skin of the penis dragged inside out by the enlarge- 
ment of the scrotum The testes are usually in the posterior part of 
the mass, nearer the bottom than top, each held there by its hyper- 
trophied gubernaculum testis. The spermatic cords are thickened 
and very long, and hydroceles are usually present The tumor mass 
may grow rapidly or slowly, may become enormous m tivo or three 
years or may never grow large An attack of lymphangitis may inter- 
vene, causing painful cord-like swellings of lymph trunks and glands, 
with redness of the overlying skm, chill and high fever, headache, 
perhaps vomitmg, and sometimes delirium , 

The general health may be excellent except durmg the attacks of 
inflammation The scrotum is cumbersome and unsightly and sexual 
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ciiUr cut A circular mcuion is made about the preiiutuU opening 
and the tube of skin running to the glans penis is sa\ cd if it is health} 
V hvilrocde or hemm max now be repoircil if the case is a clean one 
Finaih the diseased mass is entirely cut awa' and bleeding \e3sels 
clampeii as encounteretl The skin hanging from the glans penis is 
mi erted and usualli suffices to co\ er tin, shaft of the penis Othem ise 
the rau surface of the penis nin\ be coicretl at onct uith Thiersch 
grafts obtamed from the thigh B\ loosening the eilges of normal skin 
about the wound there is found enough to construct a nen scrotum 
A dram is left in the penneum Care is ncctleil duniig the operation 
to aioul the dorsal lem of the jienis and also the bulb of the urethra 
ivhich IS pulled downward b\ the iiiass^ Tuo cases of concomitant 
cpithcboma of the penis ha\c been rci>ortcil m tlic htemture The 
condition would necessitate, in addition to the scrotal operation 
amputation of the perns and careful ilisscction of the inguinal groups 
of glands, 

"Ihe knees arc kept ticil togethir for some doju after oi)erntion 
\imo\mg erections arc best controllcil b\ on iix^dwig 
Wise and Minctt” m enumerating the sitimtions u licrt adult filiirue 
able or cretifieil have been found rcjiort them in the inguinal glands 
in 26 cases This would make it appear ww; to rcmoie the inguuial 
glands of patients who are m good condition if there lie lanre present 
m the blood before operation and clcphantmsis of the scrotum is the 
onlj other eMcleoce of filanosts. 

ELEPHANTIASIfl OF NON-FILASIAL ORJQDf 

An important report of experimental work** 1)\ Drinker Field and 
Homans contro\-ertB the generolb acccjitcil Nnew that Imiphatic 
obstruction causes edema ool} and that infection (streptococcus) 
IS neccssars to produce h-\'pertroph\ of the akin and uncicrijing tissues 
—elephantiasis. The^ call attention to Ilcichert a unsucceisful at- 
tempts to produce prolonged edema m dogs b\ se\cnng all l}Tiiph 
channels m a hmb because the IjTiiphatic circulation would regenerate 
m four or fi\e da\s. But Drinker and his collaborators operated b} 
repeated attacks exposing hmph trunks in a dogs hind leg seven 
or eight times at mtcrvals of one or two ivccks and injecting them 
slowlv with water suspensions of crvstalline silica followed bv 2 per 
cent aqueous solution of quuune hvdrochlonde After observing a 
senca of imeh experimental animals thev state that following Ivinpha 
tic block, and what at their worst are verv transient periods of sterile 
untation the pert becomes characteristicallv elephantiasis. Infec 
tion IS not neceasarj in order to bnng this about but if infection occurs 
the elephantiasis develops much more rapidh A possible explana 
twn IS seen m the fact that the tissue fluids m experimental Ivniph 
ede^ acquire a high percentage of protein Inasmuch as such a 
medium provides an excellent growth of connective tissue cells in 
ttlro it seems plausible that this excessive protem m the tissue fluids 
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spontdiieoub cuie of the iictive intcetion may occur But the munerous 
sequelai of the obbtruetion rcinaiii. When tlie site of the entrapped 
worm lb surgically aceesbihle, o])eiatioii may really cure the disease 
But the location of the parasite cannot often be diagnosed during life 
When scrotal involvement is the only sign of filariasib it seems probable 
tJiat the ivorm is m the inguinal glands Prnmose'’- reported a case 
euied chnieall}'^ and according to blood examination by surgical removal 
of pait of the scrotum m which the adult woim was found Cunning- 
ham® opeiated foi elephantiasis, did not fiiul any filaria m the specimen 
lemoved, but larval foims were found m the blood before operation 
and none atterwaid, the patient was clinically well at the end of twenty 
months when the case was reported 

Lymph scrotum should be kept clean and drv and a wcll-fittmg 
suspensory worn Chyluria and elephantiasis of the leg have followed 
suigical mteivention If anything is attemptcfl, a complete excision 
IS the best proceduie 

Lymphangitis and fever aie treated bv confining the patient to bed, 
elevating the scrotum, and apph mg ice-bags or, bettei, cold compresses 
Moiphme ma,^ be necessary' to leheve pain The bowels are kept open, 
light diet given, and a copious quantity of v ater should be taken 

Elephantiasis of the scrotum, if small and not burdensome, had 
better be meiely guarded against injury, or perhaps bandaged tightly 
If large, excision is not only feasible but advisable In parts of India 
this IS one of the commonest of operations One surgeon reports 
having lemoved “over a ton” of scrota' The immediate and lemote 
lesults aie good as regaids comfort and sightliness and the patients 
woiking efhciency Attacks of fever often cease after operation 
C oitus and piocreation become possible The general mortality of the 
operation is a trifle ovei 5 pei cent Charles,® Maitland,-^ Murray,-^ 
and Calvert’* have reported (totaling tJieii cases) 550 opeiations of 
excision of the scrotum foi elephantiasis with onl;\ 5 deaths Charles 
had a series of 140 consecutive unselected cases without a death and 


Calveit a series of 151 

The operation is pieceded if possible by elevation of the saotum 
(sometimes with compression as well) and frequent cleansing for two 
or three days Eiosions or ulceiations of the skin should be healed 


before opeiation The usual preoperative piehmmaries of examina- 
tion and preparation are to be observed The patient is placed m the 
lithotomy position A figm e-of-eight tourniquet (aiound waist and 
base of sciotum) used to control bleeding was advised by older wiitei’S, 
but more recenth the concensus of opinion is against such a device 
AH are agi eed on the essentials of the opei ation, to first isolate the 
penis and speimatic cords and testicles through three longitudina 
incisions over these structmes, then excise all the involved scrota 
tissue ConnelL first cuts all around the neck of the tumor in healthy 
skin, elevates the proximal edge and controls bleeding immediate y 
bv packing with gauze and later with clamps, then isolates the penis 
and spermatic structures through small incisions just below the cir- 



SLSPIIA\TI IS/i OF \0\~FILAftIAL ORIOI^ 


447 


ailar cut A circular incision la mode about the preputial opening 
and the tube of akin running to the glans penia i3 sa\cil if it la heolthi 
•V hidroccle or hernia nia\ now be repairwl if the case is a clean one 
Finalli the diseased moss is cntireh cut aaa\ and bleeding \esscl3 
clamped as encountered The akin hanging from the glans penis is 
in\ erted and usually suffices to coi'er tlie shaft of the penis Othcni isc 
the raw surface of the penis mas be co\crwl at once v,ith Thiersch 
grafts obtained from the thigh Bi loosening the cilgcs of normal skin 
alxjut the aound there is found enough to construct a new scrotum 
A dram is left in the perineum Care is nceilwl dunng the operation 
to a\oid the dorsal \*em of the penis ond also the bulb of the urethra 
v.hich IS pullcil downwiml b\ the mass. Two cases of concomitant 
qntheUonia of the penis ha\c Inrcn rcportctl in the literature. The 
condition would necessitate in oddition to the scrotol operation 
amputation of the penis am! eariful dissection of tlic mgumal groujis 
of glands. 

The knee* arc kt^it tieil together for some dn\u after operation 
Annoiing erections are best coiitrolle<! b\ an lec-hag 

Wise and Minctt** m enuiuemting the situations where adult filanii 
tine or cretific<l haie been found report them in the inguinal glands 
m 25 cases. This would make it appear wise to n.mo\e the uigumal 
glands of patients who are m good comhtion if there lx. lariTe present 
m the hlo^ before operation ond elephantiasis of the scrotum is the 
onl\ other eMdcnce of fiJanosis. 


KLKPHANTUaifl OF NON-FILIBIAL ORIQIK 

•kn important report of axpenmento! work** b\ Drinker Held and 
Homans contro\ert3 the generally acctjited mcw that Imiphatic 
obstruction causes edema onh and that infection (streptococcus) 
IS ncccssarv to produce h^’pertrophy of the skm and underh'mg tissues 
—elephantiasis. The\ c^l attention to Reicherts unsuccessful at- 
tempts to produce prolongal edema m dogs b\ seicnng all hiuph 
channels m a limb because the Ij-mphatic arculation would regenerate 
m four or fi\o da^■s But Drinker ami his collaborators operated bj 
repeated attacks, expoamg liinph trunks m a dog s hind leg seven 
or eight tunes at intervals of one or two weeks and mjectmg them 
hlowlv with water suspensions of cr\>tallmc sQica followed bj 2 per 
cent aqueo^ solution of quinine hv drochlonde. After observing a 
senes of such expcnmental oiumals, thev state that following Ivmpba 
tic block and what at their worst are \cr> transient penods of stenle 
imtation the part becomes diaractensticallv elephantiasis. Infec-- 
tion IS not necessaiy m order to bring this about but if infection occurs 
the elephantiasis devdops much more rapidlv A posable espUna 
tion IS seen m the fart that the tissue fluids m eipenmcntal Iv^ph 
edema acqmre a high percentage of protein Inasmuch as such a 
medium provides an excellent growth of connective-tissue cells m 
utro It seems plausible that thia excessive protem m the tissue fluids 
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Fig 215 Fig 210 

Figs 245 and 210 — Nou-rilurial elephantiasis with involvement of scrotum and pcuis 

This patient had repeated attacks of streptococcus cellulitis over a period of many 
years Cure followed e\tcnsive removal of involved tissue by operation 



Fig 247 — Non-filanal elephantiasis in man, aged twenty-seven years 
scrotum present eighteen months, not painful i^or tender Native of France, had nve^ 
nowhere else except Umted States Wassormiinn reactions negative Many nega iv 
searches for microfilanoe Successful result followed excision of scrotum 
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maj ha\e a causal relation to elephantiasis. \Miere edeina fluids 
low m protein exist, tissue powth does not occur apparcntli the 
addition of protem and posaihlj of disintegrating cells is necessary 
for such growth (these djanges are an essential accompaniment of 
inflammation) Indeed m the experimental ammals the mvestigators 
find an oNtTgrowth of connecti\e tissue with dilatation and thi ckenin g 
of Ij-mphatic capillaries after Ijinphedema has been present ti\-o months 
WTien a part los« Ij-mph dnunage permnncntlj there de%'elops n marked 
susceptibility to streptococcus infection But wc repeat that the 
authors regard attaclu of infection as not the essential cause of con 
nectii e-tissue growth, although they do greatly accelerate such growth 
L^^uphcdcma and elephantiasis of the scrotimi not due to filanasis 
arc not rare. Indeed most of such swtilings met with m northern 
climates fall mto this group These swellings are small when compared 
to those duo to filanasis. 

\ classification** offered b\ h V Alien of 300 cases of Kinphcdcma 
o! the extremities seen at the Mayo Clinic is helpful m considering 
similar scrotal conditions 

Auxm's Cb^winc^TioK or LraniKSB^iA or m Lxrwmst. 


1 PrimJUT 

Prrai 03 

CoajwniUl 

(d) Simple 13 

lb) FuuIUl (yiilror a Jlarue) 0 

^ fietondMij 

octbnioa ')3 

HorfiaU ranerv d of iTmph oodM 01 

Pram* 1 

Roentfeo-ng' tod radhim tborapr 3 

U 

1 PrixOAiy (dnclr ot muiP^al Mut* and rhronle) 41 

2. hrtoodmiy (chiide or r«c%in«QV acul* uid chronic) 

leooQf 13 

Tricbophrtoda 5 

Hj-klrmla dkruo 5 

Ml (n]iiry ny twAammaUM 


Ono occaaionallN encounters typical scrotal elephantiasis with no 
demonstrable cause for the huiph block m mdi\iduals whose h\c8 
have been spent m the temperate tones. In fact Cougerot and Blum'* 
report elepha ntias is of the extremities m patients living m the tropics, 
with no evidence of filanasis presumalily smiilar scrotal conditions 
ore encountered. Nesbrt** calls attention to occasional congemtal 
elephantiasis of tlic limbs of unknown etiolojp but no descnption 
of a similar congemtal condition of the scrotum has been found. There 
are reported instances of eiphantiasis of the scrotum following lymph 
block duo to surgical removal of the inguinal lymph glands, to scar 
formation to mfection and to tuberculosis of the pelvic Ivmph nodes. 
A sli^t degrw of elephantiasis mav occur with ulcerating granuloma 
of the genitalia A similar condition has been referred to sviihihs 
with superimposed streptococcua mfection McDonagh** renorted 

M V I — 29 ^ 
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such a case in which the circumference of tlie sciotum was reduced 
from 28 5 to 13 5 inches merturial treatment 
For emphasis, attention is again called to the fact that these non- 
filarial scrotal elephantiasis enlargements never reach the extreme 
si7e of the old filarial cases IIowc\er, the local treatment is the same 
— complete excision of all morbid tissue if the si/e of the scrotum 
demands an\ interference 

NEOPLASMS OF THE SCROTUM 

New gro^\ths of the scrotum are relatively uncommon The least 
uncommon is epithelioma, referred to m earlier literature as “chimney- 
sweeps’ cancer” because all of the cases first recognised occurred m 
chimney-sw'eeps Later similar cancers were found m workers in tar 
and paraffin In 1910 Wilson^ first described these growths in cotton 



Fig 248 — Cancer of the scrotum 


w'orkers, especially mule-spmners They occasionally occur a so 
nowadays among the employees of d\eworks Carcinoma of ^ 
scrotum is a great rant} m America, and has been more frequen } 
seen m England than elsew'here Morlev-® found records of 30 cases 
at the Alanchester Ro^al Infirmary from 1906 to 1910, and durmg 
that period (for comparison) only 25 of carcmoma of the penis , 
Butlm* showed pears ago by mterestmg statistical data that e 
irritation of soot and coal-tar products was a marked predisposmg 
etiological factor AYbde friction from clothes may haA e an mfluence, 
the long contact mth od is still beheced to be of paramount 
tance Leitch-^ has published suggestive experiments on mice ^ 
the other hand, Robertson^^ behex’es dirt and friction from clothes ar 
more important than od m etiolog} 
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Cancer bejina os one or more xrarta apparently nmauung benign 
for years or as a superficw), painful, ragged \aacular ulcer with a 
scab on its surface and with indurated base and edges, situated usually 
on the lower part of the scrotum more coimuonl> on the left side Ills 
tologicalli It IS a true epithelioma Climcally it is slow grovnng 
Glandular in\olycmcnt is relati\elj late and metastasis to other organs 
IS uncommon If untreated the growth maj gradually myoUe testi 
clcs, permeum and penis. It is apparcntlj not responsue to radio- 
therapy \ few CUSPS haye been so treated at the Memorial Hospital, 
\cw \ork City without success.” Surgen offers the best outlook 
—through excision of the scrotum and dissection of the inguinal and 
femoral glands, preferably m one moss (see paragraph on Ij-mphatics 
of the scrotum) Uule^ ndlicrcnt the testidcs and cords should not be 
removed 

Vdcnocarcmonia metastasis in the scrotum has been repiortcd 
Instances of pnman melonosarcoma cayemous hemangioma lyiupli 
angioma fibroma lipoma hpo-mixodibroma chondroma ostconm 
large gyimma actmomy costs, bjdatid cyst atheromatous cjst and 
dermoid cyst of the scrotum Imye been recorded Wesson* reported 
acaseofgpmdlocellsarcuniafayorebly treated bvsurgerv and radium 
and Oudard * one of h-mphoaorcooia of the scrotum which subsided 
following roentgen ra\ exposures. But the treatment of most neo- 
plasms of the scrotum is aurgicoJ 

Hubaschoyy® m discussing the origin of artain turnon of the scro- 
tum suggests that many of tlic non-epithelial growths eyen lymph 
angiomata may arise from tissues ongmolly retropcntoneal yyhich 
hay-c been drawn doiyn into the scrotum yyitb the descent of the 
testidcs. 
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IITOROCLLE, IlILM\TOCELE SP^RMATOCFLF \NT) 
V\RICOCELF 

Bt »EXR\ L. 8-V^FOnD, F A CJ 
HTDaOCELE 

DeflnitioiL — Hjdrocele in it« onlinarv form is on abuonuol accumu 
lotion of Bcrous fluid m the ca\it\ of the tunica \Tiginolis, ^\o^maU^ 
a few drops of fluid are present between tJic \isctnil and ponetol la^ ers 
of the tmum oa a protection to the testis. 

Other forms of h>drocek apresent collections of fluid contamed m 
other structures than the cn\it> of tho tunica \agmoli8, either com- 
raumcating with it or disanct from it. \ bncf reference to the enibrj o- 
logical de\elopment of these structures mil aid m cxplauung the ongm 
of these other tj-pes. 

Aiuteajr — Sefore its descent mto the scrotum the testis is a retro* 
pentoneal abdominal organ and has no direct relation with the true 
abdomuial ca>it7 As it descends on the gubemaculuin testis it comes 
with It the ontenor covering: of peritoneum, which is to become the 
Msceiul la> er of the tumca \'agtnali8 end os the testis passes through the 
mtemal nng and the mgumal canal it pushes before it a pouch of 
parietal peritoneum which is called the processus fuuiculans and which 
m turn becomes tho panetal lai er of the tumca ingmalis 

In the scrotum the Msceral la\er of the tumca after coienng the 
testis, passes o\er onto the epidid^'mis, which it mdudes between its 
two leai-es, and is then reflected onto the panetal layer of the tunica 
It thus hapfiens that the posterior inner border of the testis where it is 
apposed to the epididjuus has no pentoneal co\*enng and so it mem 
tarns its original retropentoneal cWacter 

After this compheated migration of the testis is completed a door is 
shut after it to hold it m position If this door does not dose soon after 
birth or m other words, if the canty of tho fumculor process of pen 
toneum through which the testis descended does not become obbter 
ated conditioiia are present which admit of mnous abnonnabties. 
Among them ere some of the types of hj drocele to be considered. 

Ya ri eti e i, — Hjdrocelcs may be daasifled* according to their ana- 
tomical location mto 

1 Hydrocele of the tesbs. 

2. Hydrocele of the cord. 

3 Compbcationa of 1 and 2. 

•1. H\<irocele of a hermal sac. 


Jacobna ■ OaMtOokUoii. 



452 


DISEASES OF THE SCROTUM 


15 Gougerob luid Blum Non-filanal Streptococcic Elophuntiaais m the Colonies, 
Bull Soc frano do clormafc et sypli , 38, 1403-1405, 1931 

10 Grace, A W , Grace, F B , and Warren Parallel Incidence of Filana Bancrofti 
and B-hemolytic Streptococcua in Certain Tropical Countnea, Am Jour Med Sci , 
12, 493-508, 1932 

17 Kuhn and Glihne Zur operativen Behandlung dor Elepliantiaaia Scroti, Arch 
f iSchilTa, u Tropen-IIyg , Loipxig, 17, 457, 1913 

IS Kohler Eino Aktinomykoao dca Ilodonsackca Doutacho Ztachr f Clur , 228, 
108-110, 1930 

19 Lovinaon Gangrene of Scrotum in Infants and Children, Am Jour Dis Child , 
41, 1123-1127, 1911 

20 Livermore Lipo-my\o-fibroma of Scrotum, Bnt Jour Urol , 6, 19-54, 1913 

21 Leitch Mulc-apmncra Cancer and Mineral Oils, Bnt Med Jour , ii, 941-943, 
1924 

22 MoDonagh Case of Syphilitic Elephantiasis of the Scrotum, Proc Roy Soc 
Med , London, Dermat Sect , 6, 07, 1911-1912 

2 1 Maitland The Operation for Removal of Elepliantiaaia of the Scrotum and 
Poms, Indian Med Gaz , 36, 101, 1901 

24 Mniison Tropical Diseaacs, 5th edition, 191 1 

25 Matas The Surgical Treatment of Elephantiasis, etc , Am Jour Trop Dis , 
1, 00-85, 1913 

20 Morley Lymphatics of the Scrotum in Relation to Radical Operation for Scrotal 
Epithelioma, Lancet, ii, 1515, 1911 

27 Murray Elephantiasis of the Scrotum and Penis, Indian Med Gaz , 37, 457, 
1902 

28 Moore Biology of Mammalian Testis and Scrotum, Quart Rev Biol , 1, 4-50, 
1920, Am Jour Physiology, 77, 69-08, 1920 

29 Ncsbit Congenital Elephantiasis, South Med Jour , 23, 898-901, 1930 ^ 

30 Oudard Cystic Lymphosarcoma of Scrotum, etc , Jour d’Urol , 15 , 33-35, 1923 

31 O’Connor Filanal Penodicity, Puerto Rico Jour Pub Health and Trop Med, 
6, 203-271, 1931 

32 Pnmrose Filannsis m Man Cured by Removal of Adult Worms in an Operation 
for Lymph Scrotum, Canada Pnic , Toronto, 30, 1 35-1 10, 1905 

33 Rubaschow Tumors of Scrotum, etc , Ztschr f Urol Clur , 19, 218-230, 1926 

34 Robertson Inquiry in Regard to Cause of Spinners Scrotal Cancer, Jour Indust 
Hyg , 9, 217-238, 1927 

35 Randall, Small and Bolk Granuloma Inguinale, Surg Gynce , and Obst , 3 , 
717 1922 

30 Symmers and Frist Granuloma Inguinale, Jour ^Vm Med Assn , 74, 1304, 1920 

37 Whiting Gangrene of the Scrotum, Ann Surg , Philadelphia, 41, 8 11-862, 19 

38 Weinberger Zur Kasuistik des Lymphskrotums Dermat Wchnseke, 88, 7 

739, 1929 „ 

39 Wilson Cancer in Cotton Mulc-spinncrs, Bnt Med Jour , u, 993, 994, 19- 

40 Wesson Malignant Tumors of Testicle and Scrotum, their 
Conservative Surgery and Deep Roentgen Therapy, iVm Jour Surg , 2, 243-250, 1 - 

41 Winslow Cavernous Hemangioma, Case Report, Arch Surg , 19, 829-834, 1 - 

42 Allen Lymphedema of the Extremities, Proc Staff Meetings of Mayo OUnio, 
vol 9, No 8, 1934 

43 Drinker, Field and Homans The Experimental Production of Edema ana 
phantiasis as a Result of Lymphatic Obstruction, Am Jour Physiol , 108, 509, 1934 



in DROCELS 


property of 

u . S . ARMr^ 


tuberculosia of the epidnlNTim ore the two infections which most 
often produce sMiiptomatic ludrocele the former a \er\ acute tjpe 
the latter tending to a more dironic coiirst Other causes which nioi 
produce this form of hjdrocelc ore infections by the pneumococcus, 
the colon baallus, b) tj^phoid eiAsipelos rheumatism ajiihilis and 
neoplastic growths 

Couae —The course of acute Indrocele corresponds to that of its 
cause it tends to reco\cn as tlie pninnn diseosc impro\e3 and 
becomes chronic as the cause persists. Tlie exciting factor ma> 
entirely disappear howe\er and k-oie Ix-hind it a persistent hi drocele 
Symptomi.— The smiptouis of acute bidrocele depend on the iiru 
lenci of the infectmg agent, J*ain uiaj be scicre or absent In acute 
gonorrheal epididimitis the tension of the complicating h>drocelc is 
often responsible for a considerable port of the sei'ere pom os is shown 
bj the remarkable rehef which follows the release of the fluid m epi 
dKlJ^uQtonl^ ITie hNdrocclc ac-companxing tuberculous epididsimtis 
on the contrarj rureJ\ causes oni discomfort Tbe -mc of an acute 
bjdrocele Dla^ be odfiieniffJ b\ plastic exmiate or siippi/raiui/i niav 
occur m it. 

Diafnosls.— Tlic diagnosis ina\ be made Bn the meons to be described 
under the chronic U pe 

Treatmaut.— The treatuicnt is usuaflv [laUtatitf If the cnusatiie 
infection runs a aliort acute course and the omount of fluid is small 
with dftaUon of the scrotum ond hoi moifi rfrcMiHp# the effusion 
ma} be left to absorb Se%'erc pom with considerable fluid demands 
orpircrfwn which ma> be repeated if necea3nr\ 

Suppuration requires mcwio/i and drainage None of these measures 
IS curative and the treatment of the underKmg condition is the proper 
treatment for the In drocele Injection of tin? anc is uauallj unsuccess- 
ful in this tvpe of hv drocele ond should not be done. ^Vhcn the flmd 
fails to be absorbed after some weeks, the bv drocele becomes diromc 
Chronic or Idiopsthic Hydrocele,— Etlolofy — Persistence of an acute 
hj drocele is a common cause of the chronic tvpe Tins occurs espe- 
cially after infections of the testis and epididvinis which tend to run a 
chrome course. Cases of pninarp dieease of the tunica raginalu have 
been reported as the cause of chrome hy drocele without being secondary 
to diseases of the testis or epidulvmig. IlddebraniP desenb^ a gumma 
of the tunica vaginalis and Dc Vlaccos* 2 cases of tuberculosis of the 
tunica The latter conadered tlie hvdrooelc analogous to a tuberculous 
ascites, and bcheves that tlie tuberculosis ongmated m the abdomen 
with transmission of infection through on open processus fumculans 
settling at its lowest point. 

Certain cengential hydroceles are tuberculous They appear at birth 
or shortly after m infants of tuberculous mothers showing a placenta- 
borne infection. These children rarely hve and die of a tuberculous 
bacillemia 

According to Cartier 25 per cent of supposedlv idiopathic hydn> 
ceJes m adults are tuberculous In a study of 80 cases of hydrocele 
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1. Hydioccles oj the testis include (A) those of the tunica mginahs, 
wliere the Jluid is vi a sac directlij connected with the tunica imjinalis Of 
these there are four forms 

(1) The oidinary tjpe, distending the closed tunica vaginalis, 

(2) The congenital type, where the sac of the tunica vaginalis com- 
municates directl}^ with the abdominal cavit\’, due to complete failure 
of the processus funieiilaris to close, 

(3) The infantile type, in which the sac of the tunica vaginalis and 
a poition of the processus lunicularis aie hlled with fluid, but no con- 
nection exists with the abdominal cavity, repiesentmg paitial failure 
of closuie of the processus funicularis, and 

(4) The inymnal type, a hydrocele in relation to an undescended 
testis 

(B) Encysted hydroceles of the testis, in which the fluid is iii a sac 
distinct from the tunica myinalis, .is m encysted hydroceles of the epi- 
didyitns when the fluid is contained between the two la\'ers of visceral 
tunica as it passes from tlie testis over onto the epididymis, and 
encysted hydroceles of the testis, where the fluid is between the tunica 
albuginea and the visceral layer of the tunica These are rare tv pes 

2 Hydroceles of the cord m.ay be of the diffused type, a serous col- 
lection of the nature of edema in the cellular tissue of the cord, or of the 
encysted ti/pe, fluid in a distinct sac originating either from some unob- 
liteiated portion of the processus funicularis, or from a cyst formed 
independently of this process, by dilatation of persistent tubules of the 
organ of Giraldes In women a collection of fluid m an unobhterated 
piocessus funicularis is termed Hydrocele of the Canal of Niich 

3 Coinphcations of these forms of hydrocele represent any two forms 
coexistmg or any form occurring with hernia An example of this 
type IS the so-called abdommo-scrotal or mgumo-scrotal form of hydro- 
cele to be described later m this chapter 

4 Hydrocele of the sac of a hernia may occur by the effusion of fluid 
into a hernial sac, the contents of winch have been reduced with subse- 
ciuent obliteration of the neck of the sac 

Hydroceles may also be considered according to their course as acute 
and chronic, and as to their origin as syniptoinatic and idiopathic U hue 
all idiopathic hydroceles are chrome it is not equally tiue that all 
symptomatic hydroceles aie acute 

Acute Hydrocele,— Acute hydrocele is the direct sequel of inflamma- 
tion and infection of the testis and epididymis and occasionally follows 
trauma , 

Traumatic hydioceles m the new-born usually contam some bmoa 
and may show ecchymosis of the scrotum They are often absorbed 
In adults, trauma as an etiological factor is a disputed question 
Certam authors give 25 to 50 per cent as due to trauma, others state 
that only those cases accompanied by ecchymosis and definite signs 
of mjury can be so considered 

The cavity of the tunica vagmahs is filled with a varying amoun 
of flmd which may be serous, fibnnous or purulent. Gonorrhea an 
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sediment in cnae of old hLinorrhoge It contains nbout 0 per cent of 
albumin made up of serum albumin and globulin ^\itli some fibnnogen 
Glucose has been found in it It differs from asatic fluid b> contaunng 
salts and fibnn Occasionally on opening a hydrocele there are found 
m the fluid yj6rouj bodies about the sixc of a })ea ^bich arc concretions 
of earthy phosphates or carbonates coxer^ mth fibnn Kejes^'^ 
beliexe* they probabh onginatc ns deposits of h\*drocele salts on some 
warty growth on the sac u all, which later breaks off and becomes free 
m the fluid 

MxeroKOpic enuninatwn of the fluid shows some endothelial cells a 
few Icukocx'tes diolcstenu crx'stals and in mam case spenuatoroa 
Bacteria arc present m infected cases, and blood if tlicre has been spon- 
taneous or traumatic hemorrhago from the sac u nil or testis. There arc 
often seen glistcmug drojis uhich ha\e been considered fat droiM but 
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which Posner** thinks arc hpoido, analogous to the lecithm bodies of 
the prostate lie beliexcs these bodies import raouUty to the spenna 
toioa os does the lecithm of the prostate The presence of sperma 
toioa IS eiplamed by the supposition that a rupture of semen preparing 
tubules has occurred mto the hydrocele sac and that a commumcation 
between these tubules and the aac must contmue to If fhi«^ is 

true the cbolestcnn crystals found m hydrocele fluid may be accounted 
for oa coming direct from the testis. 

Winslow reporta 0 cases m which spennatoioa u ere found m hi dro- 
cele sacs under different conditions. One case wo* a man aged eighty- 
three years who had a large hydrocele on the right side for thirty 
years. Aspiration yielded 900 cc, of whiUsh fluid coutaimng many 
motile spennatotoo. [It may fairly be doubted whether this was m 
fact a case of h\drocele The flmd withdrawn was that of a spermato- 
cele which may haie been of the mtravaginal tvp>e. — Editor.] 

From Cafonos* atudv of hxdrocele fluid he beheies it to be an 
exudale of bacterial ongm rather than a transudate from chrome passii e 
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in which there was no lesion of the testis or epididymis, the fluid 
recoveied by puncture showed tubercle bacilli in 29 per cent, and 
in 8 of these tuberculosis was produced in guinea-pigs 
Congenital syphilitic hydrocele may be single or double The infant’s 
blood and hydrocele fluid may both show a positive Wasserraann 
reaction Both may be negative, and the mother’s blood positive 
Under autiluetic treatment these hydroceles are usually absorbed 
Trauma is considered a cause of chronic hydrocele. In this way the 
frequent occurrence of hydrocele among circus-riders is explained 
Injuries at bmth have been held responsible for certain instances of 
congenital hydrocele 

Ilecent statistics have noted an unusually large number of hydro- 
celes occurring as a postoperatiye complication following resection of 
veins in vaiicocele (See under Varicocele ) 

Besides all these cases, however, to which an etiological factor may 
be assigned, there still remains a large number of hydroceles the cause 
of which IS not known, and to which the term idiopathic is given These 
cases are seen frequentl}'’ in tropical countries, especially India and 
Egi^Tot, and various investigators have adduced ditterent reasons for 
their occurrence Madden^ believes this type is due to loose tropical 
clothmg, which allows greater trauma to the testis, and to oriental 
sexual excesses, both of vhich tend to hjqieremia and serous exudate 
Pfister^ thinks there is a connection behveen bilharzia and hydrocele, 
while Salm"* claims to have found filarial embryos in six out of twelve 
East Indian hydroceles Others have not confirmed this Some 
chronic irritation of the local circulation is believed by many to be the 
probable causative factor 

Chronic hydrocele differs from varicocele m that it shows no predi- 
lection for either side, and it often is bilateral All ages are subject 
to hydrocele Posner,-^ however, is impressed with the number of 
hydroceles he has met with in old men m association with prostatic 
h^Tpertrophy, and believes it is a possible cause of the idiopathic tj^pe 
Pathology —The pathology of hydrocele involves a study ol th.c fluid, 
the sac, and the effects, if any, of the presence of the hydrocele on the 
testis and epididymis 

The Fluid — Amount —The hydroceles one sees today contam from 
4 to 10 ounces of fluid Patients, unless they come from remote dis- 
tricts, rarely allow them to get larger without seekmg relief Before 
days of surgical asepsis, operations were regarded with considerable 
dread, and cases of enormous size are on record Mursenna (179bj 
reported a case where the sac measured 17 by 27 inches, Leigh, m 
one where the tumor weighed 120 pounds, and Casper, a case m which 
the sac held 5 gallons 

Physical and Chemical Properties — Hydroceles m simple unmfectea 
cases contam a clear serous liquid resembling blood serum It is of a 
straw or greemsh-yeUow color, the reaction is neutral, its speeme 
gra\aty varies from 1020 to 1026, and it has no odor The fluid ^ 
cloudy if mfected, and may be brownish-red with a coflee-groun 
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sediment m of old hemorrhftRC It contains about 0 per cent of 
albumin mode up of berum nlh unun and globulm with tome fibnnogeiu 
Glucose has been found in iL It differs from moitic fluid b\ containing 
salts and fibnn Occaswnallv on opemng a hvdrocclc there are found 
m the fiutd/brow bodies about the sixe of a pea which an. concretiona 
of earth) phosphates or carbonates co\cr^ nith fibnn Keves*’^ 
bche\‘C3 the> probabh originate os deposits of hjdroccle salts on some 
wortj growth on the sac ^all ahich Inter breaks off and becomes free 
m the fluid 

J/terojcopic cxaminalion of the fluid shows some endothelial cells, a 
few leukocj'tes, cholestenn ciA'stals and in nian\ cases sjicnnatoioa. 
Bacteria ore present in mfcctctl cases, and blood if there has been spon- 
taneous or traumatic hemorrhage from tho sac a all or testis. There are 
often been glistcmng drops which ha\t bcin considcreil fat drops but 
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which Posner*^ thinks are hpoids, analogous to the lecithin bodies of 
the prostate. He bebei es these bodies impart motilitj to the sperma 
toioa 08 does the lecithm of the prostate. The presence of sperma 
tozoa IS eiplamed by the bupposition that a rupture of semei>prepanng 
tubules has occurred into the hydrocele sac and that a communication 
between these tubules and the sac must contmue to exist. If thi'< u 
true the cholesterm cr>-stals found m h\droceIe flmd maj bo accounted 
for as coming direct from the testis. 

\Yimlow reports 0 cases m which spermatoioa were found m h) dro- 
ede sacs under different conditions. One case was a man aged eighty 
three jears, who had a large hjdrocde on the right side for thirty 
jears. Aspiration yielded 900 cc. of whitish flmd containmg manj 
motile spermatoioa. [It may fairfj be doubted whether this was m 
fact a case of h) drocele The flmd withdrawn was that of a spermato- 
cele which ma> ha\e been of the mtravagmol tj'pe, — Editor.] 

From Cafono a* studr of hj-drocele fluid he bebes-es it to be an 
txndaie of bacterial ongm rather than a transudate from chrome paabi\'e 
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fongostion, othorwiso ho would o\j)cot h.\dmoelo iiioiv often to ooinpli- 
ente vtineoirle, luul I’/ce vcmi. lie liiuls aKt) that tniiiMidate^ in gen- 
eral have a lower ^peeifie giaMt.\ and smaller alhnnnn eontent than 
hydroeele (hnd. 

77i(’ iSne — 'riie ea\ity of the sae in hydroeele nia.\ he .vi/n/Ze or niidh- 
loriilar. Adhesions between the la.\ ers of the tiiinea nia\ he foiined as a 
lesnlt of (Ihrinons exudate siihsecpient to infeetion or iriitant injections 
lirodiieing jiaitial obhteiation In hydioeeles of long standing the sae 
wall is nsiiall> inneh thieUened 'Phis aiipeais es|)eeiall\ ahout jioints 
of jninetnre from jirevious tapping ('alei/ieatioii ma,\ oeeiir in 
loeah’/.ed aieas 

Hare eases of triiiniialir rnplint' of the tiiniea \aginahs in Indiocolc 
ha\e been reported 'Plus implies a diseased eondition of the tuniea 
'Pliese eases are aeeompamed b\ pain, shoelc, hematocele and eeehv- 
mosis of the serotum If nntieated and no se\eie hemorrhage takes 
jilnee, absorption may take place and the h\dioeele refill (langieue 
and seiitieemia have oeenried In siieh eases the serotiim should he 
oiiened, and blood clots lemoved as well as the jiarietal layer of the 
tnnieu unless adhesions puwent. 

The Tenths aitd A'/ndn/i/ia/.v — Hi unary disease of these oigaiis in 
many eases is the cause of the hydioeele, but they may also suller as a 
lesult of the piosenee of the h,\droeeIe. Hiessuie of the fluid on the 
testis and thickening of the eonneetive tissue about it has inodueed 
atio))hy and loss of function of the organ 'Phe epidid, Mills may also 
be invohed 

Symptoms. •' 'Phe ohjeeliee s> miitoms of h.\ diocele aie those of a pear- 
shaiied tumor of one or both sides of the scrotnm, the huger jiortion 
below, and the smaller aboNC, sharj)I\ tajieimg into the eoul It i'^ 
smooth in outline, elastic to the touch, dull to jieieiission, and traiis- 
hieent to light It cannot be i educed into the mgnmal canal, and givers 
no lm])ulse on coughing unless comiiheated with henna In hulroceles 
of large size the skin of the seiotum is tense and gla/.eil, but shows no 
redness or edema anil is mo\ able over the tumor 'Phe and leading to 
the hj»dioeele is normal in size 'Phe giowth of the tumor is vslow, 
eiilaigmg gradually from the bottom of the seiotum tow aid the mgniiial 
canal 'Phe testis is iisuall\ situated beluiul and somewhat below' the 
center of the tiinioi , vei,> laielx it is at tlie fiont, and then only as the 
result of adhesions. 

Enhjeeliveli/ ehionic hydioeeles rarely cause an.\ jiaiii or tendeiness 
unless .some eoni])heating iiifoction is pieseiit 'Phe fluid gatlieis 
slowdy and may leaeli some size before the jiatient notices it Hydro- 
celes do, luwvever, jnoduee diseomfort fiom their weight, and if of a 
large size, invagination of the jienis into the eneoiupassing tiniior 
makes uiniation diflieiilt with attendant excoriation of the skin by 
the iirme Coitus may be uiteifeied wntli eithei because erections are 
])oor or because the outflow of scnieu is obstructed Cases are on 
reeoul in wdiieli sperniato’/oa weie absent in the semen w'lieii the 
hvdioeele wais distended, but reajipeaied after tapping Hro.statu*s 
w'ho have hydrocele aie sometimes haul to catheterize 



ff i DROCELE 


4o9 


DUfOoiU.— The Light Text —The propem poijesSeil b\ simple 
h\dro«le of transmitting light through iti fluid contents li the means 
most often m\oketi in maiLing a diagnosis. If the ob-^ner looVs 
through a hollow tube held UghtK against one side of the h\droceIe 
while an elcclnc hght bulb or other source of light is held against the 
opposite side a pinkish light will be seen glowing through the tumor 
and a darker shallow cast b\ the more sohd testis niaN -ometimes be 
mxule out This test often fads when the contents of the bidrocrle 
are cloud\ when its walls are thickcnetl and m the presence of adhe- 
sions or multllocular c\st formation Translucenci is also a charac- 
teristic of some soft tumors of the testis when a portion of the contents 
IS fluul It is obseried in some hernias in infants and in some hiihitid 
cssts. This method of diagnosis therefore is b\ no means infallible 
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bnless It extends up into ujguwaJ canal a bidrocele is xkarpiy 
defined at its upper boiler into whidi the cord of normal sue passes 
Puncture of the h\'drocele and reco\en. of the t\-pical fluid is the 
surest means of diagnosis. It should never be dour however unless 
the presence of hernia can be absolute^ ruled out. 

V eytofojieal examinaiion of the aspirated fiuui does not olwaj-s giv e 
an idea of the causatis-e factor of the h'dro^e, but monv authors are 
agreed that the presence of a huge percentage of mononuclear leuko- 
cutes is strong e\idence of a luberculou* hvdrocele 
Besides these methods the histoo of the slow gradual development 
of a painless tumor is of aid m making a diagnosis. 

^^hleiantlaiDiainoii*.— IIs drocelc must be differentiated from hernia 
spermatocele hematocele chslocele sohd tumors of the testis and 
gumma. 
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congestion, otherwise he would expect hydrocele more often to compli- 
cate ^arlcocele, and vice vcmi lie finds .dso that transudates m gen- 
eral have a lower specific gia\it.\ and smaller alhumin content than 
hydiocele Hind 

The Sac — The ca\ ity of the sac m hydiocele nia\ be single or imiUi- 
locular Adhesions between the layers of the tunica may be formed as a 
result of Hbrinoiis exudate siibsecpient to infection or irritant injections 
piodncmg partial obliteiation In Indioeeles of long standing the sac 
wall is iisnall,\ much thickened This appears especialli about points 
of puncture from previous tapping Calcification may occur m 
localized areas 

Rare cases of iran malic rupture of the tunica vaginalis in liulrocele 
have been repoited This implies a diseased condition of the tunica 
These cases are accompanied b\ pain, shock, hematocele and eccliy- 
mosis of the sciotum If untreated and no se\ere hemoirhage takes 
place, absorption nun take place and the h\ drocele refill Gangrene 
and septicemia ha\e occiiiied In such cases the scrotum should be 
opened, and blood clots renio\ed as well as the parietal layer of the 
tunica unless adhesions pie\ent 

The I'citis and Epididpinis —Vinni\Y\ disease of these organs in 
many cases is the cause of the hydrocele, but tliey may also sufl’er as n 
lesult of the piesence of the hj drocele Picssiue of the fluid on the 
testis and tliickeiung of the connectne tissue about it has produced 
atiophy and loss of function of the oigun The epidid\mis may also 
be involved 

Symptoms —The object ice s.^ mptoms of Ip drocele aie those of a pear- 
shaped tiiinoi of one or both sides of the scrotum, the larger portion 
below% and the sinallei abo\e, shaiply tapering into the cord It is 
smooth m outline, elastic to the touch, dull to percussion, and trans- 
lucent to light It cannot be i educed into the inguinal canal, and gives 
no impulse on coughing unless complicated wuth henna In hydroceles 
of large size the skin of the sciotum is tense and glazed, but show's no 
redness or edema and is nio\'able over the tumor The cord leading to 
the hydrocele is noiinal in si/e The grow'th of the tumor is slow', 
enlarging gradually from the bottom of the scrotum tow ard the inguinal 
canal The testis is usualh situated behind and somew'hat below' the 
center of the tumor, very rarely it is at the fiont, and then only as the 
result of adhesions 

Subjectively chionic hydroceles raiely cause any pain or tenderness 
unless some complicating infection is present Tlie fluid gathers 
slowly and may reach some size before the patient notices it Plydro- 
celes do, how'ever, pioduce discomfort fioiu their w'eight, and if of a 
laige size, invagination of the penis into the encompassing tumor 
makes urination difficult wntli attendant excoiiation of the skin by 


the urine Coitus may be interfeied with eithei because erections are 
poor or because the outflow of semen is obstructed Cases are on 
record in which spermatozoa were absent in the semen w'hen the 
hvdrocele was distended, but leappeared after tapping Prostatics 
Avlio have hydiocele are sometimes hard to catheteiize 



Hi DROCELE 


461 


Treitment— Ilifhncal — Tb«rc is scarcelj a disease for the cure of 
which phvaaans for centimes ha\'o dcnsed more nDmemis ot more 
ingenious methods of treatment than for fa> drocele Until anatomists 
of the tune of Monro Hunter and Pott disooi-ered the true nature of 
h\ drocele there was 'supposed to be an immediate connection between 
the coats of the testide hi-er kidneis and other \Tscera and the col- 
lection of water in hMlrocele was considered a deposition from the<e 
parts tending to free them and perhaps the SN'stem at large from dis- 
ease* of miportajice Vonous lands of internal vicxlieation were accord- 
ingly used with local applieatioiu m the form of counter irntants 
Simple tapping of the h^ drocele was a x'ci^ earl\ measure Elceiriciip 
and eleetwpunciure were emploxed on the pnnaple that the current 
acted 8S a counter untant and also possessed some coagulating power 
on albuminous fluids. The injection of im/a«t fluid* mto the fol- 
lowing aspiration was among the earliest methods of treatment, and is 
still used todax \mong the fluids which haxe been used are wmc 
xTinous aads, lodme chlorine sme chloride alcohol ether chloroform 
adrenalin, bichlonde of mercurx, feme chlorate, chloral hxxlrate 
ergotm and silx'er mtratc The ii»trorfucf/on o/ /oreijn fcodir* mto the 
sac after aspiration has also been eiteosivelx practised with the idea 
that the injection of an imtaut fluid bad too transitorv an effect to 
produce complete obbterotion of the sac Some of the sub&tances used 
haxe been rubber tubes, <iJL, catgut *• and metal stnps.** 

Paecine therapy has been used in hxdroccle 'MoUanah’* reports cures 
of 0 cases m which an injection of from 5 to 10 mDbon of either B 
pxocj-aneus or Staphxlocwcus aureus \-BCcme was made mto the 
hxtlfocele sac after aspiration of the fluid Sex-ere reaction occurred 
foUoxred bx mcreasc m sue of the hx-drocck Inter regression to n cure. 

iirioferdherapy m the treatment of hxdrocele consists in total or 
partial aspiration of the sne followed b\ subcutaneous or mtramuscuJar 
injection of the patient with his own fluid. This hns been eitensixclx 
practised m recent xears bx foreign mxestipators but there is little 
American literature on the subject This method is analogous to 
similar work wliiih has been done in tuberculous exudates of the pleura 
and pentoneum The amount of fluid injected x-nnes xnth different 
xrorkers from 1 to 20 cc. xnth an ax-erage dose of 5 cc. The sue of the 
dose IS reported to make httle difference m the amount of local reaction 
or the effect on the hvdrocele Injections are made either m the thigh 
buttock or abdomen "Most authors who hax-e tried this procedure 
bax-e reported a rapid absorption of the fluid m the hx drocele foUoxnng 
the autoserothcrapx The absorption takes place xnthin the first 
twenty four hours and then remains stationarx There is seldom local 
reaction or fexfr In most cases relapses occur sometimes imme- 
diatclx but not later than txxo months. These on sea require sexernl 
remjections 

Id 73 aura Cafono'nrports thatabjorption of the fluid m the hidro- 
cele took place m 00 per cent Belapaei occurred m SO per cent but b\ 
contmumg the mjeebonj 42 per cent were permnocntli cured, ax 
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Ilet nia gives an impulse on coughing, is tympanitic to percussion and 
IS reducible unless mcaicerated or stiangulated In the latter case the 
previous history of a reducible tumor with the recent acute symptoms 
would prevent confusion m diagnosis It must always be remembered, 
however, that hydrocele and hernia often coexist, especially m children. 

Spennatocele is diHerentiated by its rarity, by the fact that the testis 
is usually m front and below, instead of behind as m hydrocele, and by 
the piedommancc of scmmal elements m the fluid contents on aspua- 
tion The dillerential diagnosis is impossible, however, m the intra- 
vaginal type of spermatocele, which can only be identified at operation 
Hematocele can usually be distinguished by the recent history of 
injury, by its solid and inelastic feel, by the opacity of its contents, and 
by the presence of skin ecchymoses A hydrocele may be converted 
mto a hematocele by spontaneous or traumatic hemorrhage from the 
sac wall, the latter sometimes follows aspiration of a hydrocele, if the 
trocar wounds a vessel m the sac 

Chylocelc is characteri'/ed by its occurrence m the tropics, its parasitic 
origin, and by the cieaniy chaiaeter of the fluid, which shows a layer of 
fat at the top on settling 

Solid tumors of the testis differ from hydrocele m their rapid growth 
associated with pain, m their non-elastic feel, with absence of fluctua- 
tion, and the development of inguinal glands There is frequently 
enlargement of the cord leading to the growdh 

Gumma of the testis presents a painless, hard, doughy mass which 
does not permit transdlummation The Wassermaim reaction is 
positive 

Prognosis.— In children cures of hydrocele may occur spontaneously 
and occasionally after a single tapping For this reason certain authors 
advise expectant treatment with children Other authors find hernia 
complicating hydrocele m infants so frequently that they recommend 
early radical cure of both conditions 

In adults chronic hydrocele shows no tendency to spontaneous 
recovery It never endangers the patient’s life except under tlie rarest 
complications of hemorrhage and infection The percentage of cures 
under the various methods of treatment is discussed under that heading 
Complications —Two or more forms of hydrocele may coexist, and 
hernia frequently accompames hydrocele m children Suppuration 
IS uncommon m chronic hydrocele Rupture of the hydrocele sac is 
usually regarded as rare, but Hastings''* believes it a more frequent 
accident than is commonly supposed It may occur as the result of 
trauma or muscular action, rarely spontaneously The tumca vaginalis 
m such cases is nearly always the seat of pathological changes, usually 
with fibrous thickening, and areas of fatty degeneration A ruptured 
hydrocele must be differentiated from elephantiasis of the scrotum, 
from extravasation of urine, and from strangulated hernia Hemato- 
cele may be the result of the rupture of the sac Rupture only rarely 
results m a cure, usually the hydrocele refills, unless the cavity of the 
sac is filled with blood clots 
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out of the cann of the tunica vamnalu into the bpace bctuccn it ami 
the akin .lurmi; the aitbrfma-al of the fluni aa thu resulo in mfiltratjon 
of the scrotum 4 coUixIion dressing of the punrture wound and a 


suapcDion complete the oipiratioiu , , . n i 

In old men with larRc hMlroccIts* * partial removal of the Jiuwl h 
wtae followeinatcr b\ withdraw af o/ the remainder Con;?totjon am 
hemorrhage ha\e been reportwl following too great changes m local 
coruJidoos after the complete aspiration of a large sac. 

After tapping the h\tlrocele uluallv refills in from tw o to ux months 
ManN paoenta are content with a semi annual rehef of their burden 
o\cr a penml of mai]\ \ears. 

Com^icatuinM —The trocar iDa\ wouml the testa when it has been 
puJlefl out of Its Usual poatenor position b\ ailhesions. This rareU 
prmluces an\ senous trouhfe ffemorrfiagc from the sac wall due to 
puncture of a \ essel of s/mic mxc In the trocar mav prwiute hematocele. 
Both of these accidents raa^ beaioideilb' transiUumination of the sac 


m ‘■electing a point of puncture. The course of bloodtesaels and the 
position of the testis are thus made clear 

\.««PIR.VTI0N OTP Lmection —This aoCTent mtthixl of treatment 


seeLs to pruluce obliteration of the cavitv of the tunica \apnalis bt 
the injection into it of an imtant following the aspmition of the flunL 
It was practically ebaodoae<( os a re>ufc of the seyere reactions, in 
some resulting m abscesses and sloughmg which foUowctl the 
injection of too imtaung ■olutions ami their repeated failure to oblit- 


erate the sac. 


In recent years howeycr inyesugators haxc brought forwoni injec- 
tion soludoos which ieem to produce excellent results yntbout the 
disadyantages of the earlier ones. Kilboume and Murray'* state that 
the ideal fluid for the injection of a hyilrocelc should prwiuce no pam 
or disafiiliry it should be non-toxic hactenculal to preyent infection 
effiaent to preyent recurrence and without danger of producing 
hemorrhage. 

Of the newer solutions which h*\e lieen recommended yanous com- 
binadons of quinine and urea ha\c pro\c<l most successful 

I ndiftilums —This proceilure is indicated m a restricted class of cases, 
namely in simple uncompbcatol hydroceles when the fluul is dear and 
^e sac wall i i nch angetL It is not adapted for congenital hydroceles, 
for sjTnptomadc hjdnxxics with accompanying disease of the testis 
orepididy-mis ff>r hydroceles in which the sac wall is indurated infected 
or ejear^s for multilocular hvdroceles, nor for hydroceles comnli- 
cated with hernia. 


Technique -The tec-hmque of the newer method consists m mfil- 
tratmg the sian of the scrotum with noyocame at the point selected 
for aapiremiiL Vn 18-gauge needle is then mtroduced mto the hy 
cele, and^ pirated flukl eiammed umjer the micro=cope for 

'f “opt"! “Dd the SOTt»] cont. 

tumor Talaag cam that I 

needle l. itffl free m the cavitt of the tunica, 2 to 4 ca of a solution oi 
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shown by absence of relapses over periods varying from several months 
to years The injection of hydrocele fluid from other patients (hetero- 
serotherapy) produced no elfect Investigators are not agreed as to 
how this method produces the results claimed, and until the nature of 
the process involved in the cure is better understood, it must be regarded 
as only m the expeiimental stage 

Radical surqical operation h on hydrocele have been done foi centuiies 
incision and diainage of the sac was practised as earl} as the time of 
Celsus, who also excised a portion of the skin at the same time But the 
tiemendous leaction resulting from the infection of the wound made 
surgeiy the resort of the more adventurous until the days of cleaner 
methods 

When Lister introduced the principles of antisepsis, h.ydrocele was 
one of the fiist diseases on which their value was demonstrated ^"olk- 
mann, m 1876, gave his name to an operation which consisted in wide 
inciiiwn of the sac, swabbing its ca\ it} with caibolicacid and sewing the 
edges of the sac to the skin with catgut J^ermanent drainage was thus 
secured until obliteration of the sac by granulation took place ^'^on 
Beigmann, m 1885, was one of the first to practise eicis'wn of the sac 
Since that time many suigcons have devised changes m the technicpie 
of the handling of the sac, and m providing a new bed tor the testis 

Present Methods of Treatment —The methods ot treatment which 
need concein us seriously today are two 

1 The purely pallialive pioccdure of tapping or aspiration, and 

2 The ladical operations which seek to obliterate or remove, wholly 
or in pait, the membrane which secretes the serous fluid These aie of 
two types (a) The closed operation of aspiration and injection, and {b) 
the open operations, consisting in total or paitial excision, oi erosion 
of the sac, or a combination of the two 

Simple Tapping —Indications —Aspiration of the fluid of a hydro- 
cele does not contemplate a cure but merely the i elief of s} mptoms It 
is emplo}cd when the patient will not consent to a more radical pro- 
cedure or when some constitutional condition contiamdicates any 
opeiation It may be used to advantage in children when the hydro- 
cele is uncomplicated, and at tunes lesults in a cure 

TecliiiKine —After proper preparation of the skin and after locating 
the position of the testis the hydrocele is made tense by grasping it 
fiom behind between the palm and fingers of one hand A spot fiee 
from large bloodvessels on the lower tense anterior surface of the hydio- 
cele is selected and a sharp medium-sized trocar plunged smartly and 
cjiuickly into the sac, using one finger firmly fixed on the tiocar about 
2 inch fiom its point as a guard against too deep penetration With a 
sharp instrument the pain of puncture is slight and only momentary, 
and often no local anesthetic is needed 

On withdrawing the needle from the trocar, if the fluid does not run 
through the cannula, it generally means that the point of the trocar has 
pierced only the skin and not the tunica vaginalis, so that farthei 
insertion is necessar} Care must be taken not to let the cannula slip 
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tlio tcstU throuph it I lie soc w thvu tunie<l niMilu out imd kft w itlioiit 
suture or ouo or luoro '<uturca uwn Iw through tiie cut ctipt's of 

tho^mc, secunnp it Ih. 1 iiii (1 the wnl to pros tut anunNion llio testw 
nnd cNcrti'tl sacun. now atumotl to tho scnituiu nuil tliLWoimil cWmI 
witiwml dmiunpc lu tlua o\M.mti«u thu cvuvulcatxuco u aliort and 
tlurc u little (Ifinptr of htniorrluiKc 0WI14, to tlio iiIkm.iic'o of mudi 
ilb,sectum Ihtro la kMoiii nii\ tfstitulnr iwun anil tlio inirtod aac 
soon almnWA, llw disAih imtupcu of tlw ojKmtioii are tluit it ls not 
aucctNaful m old, tlncUnwl li\drt>cilt.*H nnd that n'cnimiico it not 
uncoinninn 

I* \cwuis I \ I usvios (II mkcluMitu s OjteratiDu) n tlio procx'tluro 
arcci)tctltuln\ on the hisvt t\iH Vftcrdiv^xtinp fret the juinttal lu\cr 
of the tunica tho '■at la tninnml olT dim 11 to within ) null of ita ^ laccnd 
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m>crtion and tiio two nit eijpuH of tho jwinctal stump nro Mjwi'tl In hind 
the toHtia h\ a ooutimioiia catgut auturo, ( aiit airo must bo taVtn 
to M'curo finiib all bictihnp ixniitH m tlio cut lalpcti of thu 3 tuun» of 
tlio am to iifXMnt Kiibscipuut JicuiorriuiRi 1 ho wound la doswl with 
or without ilnnnngi. na nm\ swiii lH*st in thi iiHliNulual case and a 
Mipiiort is up|»lu'd u\ 1 r tho iln^iiig 

Hnrtktt* liaa ilest.Til>ul a im thoil of total txtiriMition of tho iim)iM.nei! 
lu dfiK-cle It nu oK w a mthtr umu'coaanrilv tcihona diasL'ction nnd is 
amti'il oul\ to a reatrictwl daan of ensea, Vautrm*^ IkIioncs that m 
lonp-BtnndmphMlrocxleawitli tliickoncii walla txcwion with o\craion la 
iH)t cnoupli to pruvuit ivcum.i»ov ami ho uuikca a ness Uil for tho tc^lw 
m till. coimi‘Ctl\ 0 t LvJio of thi MTotniu flda he flnda an nltolute snfe- 
punnt ngniittt rclaiisx \ ulkiimiiii n oiM.ration of wall InoMoii of tlio 
anc ^'''nbhtiip its iu\it\ with oirboUc ncid and allowing it 
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quinine hydrochloride, 13 33 per cent, and urethane, G.GG per cent, is 
then injected The fluid often recurs following the first injection, in 
which case a second injection is made, using 3 to 10 cc of quinine 
dihydrochloride Ewell, Sargent and Marquardt,“ fiom whose work 
we have quoted, report that one injection often suffices for a cuie, in 
other cases several injections may be required 

These authois report that in one case, which had received tliiee injec- 
tions and was clinically cuicd, the cavity of the tunica vaginalis was 
opened one month after the last treatment The sac was not obliter- 
ated but contained a small amount of dark amber fluid and several 
long loose strands of organized fibrin Microscopic sections showed 
the subserous tissue of the tunica was thickenerl and infiltrated with 
organizing fibrous tissue The authors believe this fibrosis prevents 
reaccumulation of the fluid 

The advantages of this method of treatment consist in the fact that 
it IS accompanied by little pain, the patients are ambulatory and avoid 
hospitalization and there have been reported over 90 per cent of 
apparently permanent cures 

The dvsadvanlages are the possibility of overlooking pathology in 
the scrotum, and the fact that certain cases are followed by transient 
epididymo-orchitis The idiosyncrasy of many patients for quinine 
must be kept m mind Temporary blindness has followed the adminis- 
tration of as little as 15 grains The amount of quinine used m these 
cases varies from 4 to 12 grains. 

Open Operations —One of the many variations of 
open operation may be performed in any type of hydiocele except in 
those cases in which the patient’s preference or condition allows of 
palliative treatment only Open operation is especially indicated, 
moreover, in those forms of hydrocele mentioned above m which the 
injection treatment is contraindicated or likely to fail It gives the 
operator the additional advantage of examining the testis and ejn- 
didymis for the presence of pathological changes, with the opportunity 
for appropriate treatment 

Technique —Local or general anesthesia may be used After projier 
preparation of the parts a high incision, 3 or 4 inches m length, accoi cl- 
ing to the size of the hydrocele, is made, beginning over the external 
abdominal ring and extending downwarej along the course of the cord 
[The high mcLsion here advised has the disadvantage of pioviding 
faulty drainage An incision directly over the enlargement seems 
sounder Brief drainage with a small piece of rubber from the depend- 
ent portion of the wound combined with a firm compression bandage 
will promote rapid convalescence — Euitor] The tunica vaginalis is 
exposed and the subsequent steps diller according to the type of 
operation to be done 

Simple Entsrsion {AndrewT'i “ BoUle" ()peralu)ti) — Tiie tunica 
vaginalis is opened at its upper pole and the fluid evaenated The 
testis IS brought outside the scrotum and extruded through the opening 
m the sac, which is made only large enough to admit of the passage of 
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to become obliteiated by gi aiiiilatioii, has been abandoned on account 
of tlie slow com alescence and the hkeliliood of lecunence due to 
localized tailuie of obhteiation Von Beigmann’s opeiation of simple 
excision of the sac has also been geneiall;v leplaced by one of the 
metliods given above 

Operative Comphcations — Opeiations foi li\droccIe may be followed 
by hemorrhaqc, airopluj of the testis, and recurrence of the disease 

Hemorrhage may take place as a icsult of the teainig of Aessels 
dining the sepaiation of the sac w'all or fiom the stum]) of the sac, 
and may develop some houis aftei ojieiation, at w’hicli hemostasis 
Avas appaiently complete This can be giiaidcd against at the tune 
of opeiation by nice attention to sepaiation of the sac along the 
piopei line of cleaAage, AAdieie one meets little bleeding, and by scrupu- 



Fig 252 — Hydrocele The snc has been excised to \Mthm ] inch of the testis The 
1 ist stitch 18 being taken in the ex crted edges, which are being sowed behind the cord 


Ions caie m tying oh all bleedmg-pomts Porzelt^' achises tapping 
large hjdioceles a dav oi two before the radical opeiation, in oider 
10 lelieve tension and alloAA’^ blood-A’essels to legaiii their tone, thus 
teducmg likelihood of postoperatn^e hematoma During the fiist 
tAventy-four hours folloAving opeiation, all cases should be fieqiiently 
inspected for eAudence of bleeding If hemorihage occurs theie is 
early complaint on the pait of the patient of pain and a sensation 
of tension in the sciotum When the loss of blood is slight it inaA 
be left to be absorbed, AAdien large the tieatment becomes that of 
hematocele 

Atrophij oj the Testis — C’eitain authoi’s believe that the piesence of 
the parietal lajer of the tunica is necessai v to integrity of the testis and 
tliat its lemoA'al in a ladical cine foi h.Adrocele mterfeies wuth testicular 
function Others claim that the appaient atiophy of the testis Avhich 
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baalK'eu aportctl after operatwiis on Indroctlea la due either to u prea 
sure atrDph\ from the long-eontinuecl presence of tlie Indroccle or to 
some unusual operoti\*e coiupheation ^vhich hos dnnjngwl tlie tcatne 
Ifohindo*extirpat«l the tuuico in dopaand Irtkr rcniovt'd the testia at 
Mining mten-nls following thu pniimn oi)tration lie rcporteil tlmt 
tUo tcatea reinoicd earl\ wtre snioUcr oiiil softer tliQii iiominl niul 
bhow ed thickening of the albuginea w itli no c\ idcnce of apt mmtogenesia 
Those renioied two or three motitha later eJioMctl sptnimtoginesw, but 
not m uoroinl ammuit At nil cients tins complication is rare and 
cannot be considtreil a contnniMlicntion to u radical cure of Indrocclc 
liccuncuet — Hia Iiabilitx to recurrence after radical oixratiou will 
be considcrctl under the hcaduig of Itcsufts 

Rafulti of Varioui Tjrpa* of Operation.— N/nratmn mid liij^xiion — 
In fonner \eura iwlinc and carliohcacid wtn, cliicfl\ useil as an injec- 
tion medium Statistics from \nnous sources tJiow tlmt failure to 
cure rcsultetl in from 0 to H per cent of cases itli the ncwtrintthoils 
descrilied aboM. the [lercentagc of opporent failures is much smaller 
although the patients Uom. not Ik'CIi followdl for a sufficient time to 
preclude later recurrences. 

Oi<n OiKmtion* —0( all t\|Krs of open oiieratnuLs results were 
secured froui UUi ca^^a witli M) rclup&ci. or 2 4 per ixiit Of theisc 
there had been late uisestigation of 412 cava with 22 nlapses or 
5 per cent 

Cboieo of Method of Treatment.— Tapiuiifj luu its plate ns a pun.[\ 
palliatne measure m cases iii winch tlic iwticnt s dcsin. or txnidition 
makes it necessnn aud it occasionalU uia\ result m a cure m diildixn 
lipira/ion mid xiijcdion mai lie cjqxctcd to produce a definite 
nuoibtr of cures in a selected class of cases- It possesses tlie adiantagc 
of ambulaton treatmeut short coiuolcscince aud the u\oiduucc of 
wliatciTr slight danger attemls nn\ cuttuig optrutiou Tlie excellent 
results which lia\c followed the newer methods of mjectiou treatuiciit 
entitle it to senous consideration 

Open o;>cra/ioiir jn\ol\e Jiovpital confinement and a longer con 
\ale8cence Tho> are adapts! howe\er to all tspes of hjdrocele and 
arc followed bj few rccunencea 

Hydroceles Dae to AbnormAllties of Development. 

riiese forms of h\ Jrocele arc produced b\ interference w itJi the oblit- 
eration of the peritoneal process in which tlie testis descends through the 
inguinal canal and require BCjiarate mention The particular tvpo of 
abnonuaht} assocuited with cnch of these forms has nlrend\ been 
described under \ aneties of lUdrocele 
(^ngenital Hydrocele.— flio form of Indrocele occurs m mfanc> 
and IS generallj idigpathic Rare aMnptoinatic cases lia\e b«n 
reported with congemtal lues and accompanjmg orchitis. The idio- 
pethic tj-pe IS due to muscular atrammg m cr\ mg or too tight bmders 
caiijing pressure on the undosed processus funiculans. Reiser** reports 
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73 cases, of which 26 were double, 33 on the ris^ht side and 14 on the left 
In the prone position the fluid can usually be pressed baek into the 
abdomen 

Diagnosis.— Congenital hydrocele and hernia frequently coexist 
Both extend through the inguinal canal and both give an impulse on 
coughmg. When either condition exists alone they may be differen- 
tiated by the fact that hernia is resonant on percussion and gives a 
gurglmg, jerky reduction, it is not translucent and the testis can be 
identified Hydrocele is dull to percussion, gives an even, slow reduc- 
tion, is translucent, and until after reduetion the testis is lost m the 
hydroeele When both conditions are present the signs may be 
confusing 

Prognosis —Many cases are cured spontaneously during the first 
year Complication with hernia somewhat deereases the probability 
of spontaneous cure 

Treatment —Since hernia is a frequent complication, some authors^ 
prefer radieal treatment between the third and slx months to expec- 
tant treatment If present the hernial sac may be treated at the same 
time Injection treatment should never be used m this type 

Infantile Hydrocele —This is more common than the congenital 
form because the fluid does not commumcate with the abdommal 
cavity the hydrocele is always irreducible Hernia is a frequent com- 
plication “Hj'drocele en bissac” is a rare type of infantile hydrocele 
m which a portion of the hydrocele is m the scrotum and a portion in 
the abdomen 

Treatment —Open operation, never mjeetion, on aeeount of the 
possibility of hernia coexistmg 

Inguinal Hydrocele —This is a rare foim of hydrocele surrounding 
an undescended testis The treatment of the testis governs the treat- 
ment of the hydroeele 

Hydrocele of the Cord.— Hydroceles of the eoid are of two varieties, 
diffuse and encysted 

Diffuse Type —The true diftuse form is a boggy infiltration of the 
conneetive tissue about the cord followmg the rupture of a hydroeele or 
spermatocele Under the name of midtilocular hydrocele of the cord are 
grouped eehmocoeeus cysts, cysts of fetal remams and other rare types 

Symptoms —The diftuse and multiloeular types present a boggy 
tumor of irregular outlme, whieh may extend from the serotum to the 
ingumal eanal or higher The mass may be somewhat translucent, 
with slight impulse on coughmg, and partial reducibility 

Diagnosis —The tumor is to be diagnosed by its translucency and 
general irregular, boggy feel In other respeets it suggests an mcar- 
eerated omental herma, and may occasionally be identified only after 
incision 

Treatment — Often no treatment is advisable, incision has been used 

Encysted Hydrocele of the Cord —This form represents a localized 
collection of fluid m the course of the cord The fluid does not commu- 
nicate with the tunica vagmalis below noi the peritoneum above 
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C\'ats niaj be large or small single or imiltiplc riic\ otxur more 
often in children than adnlta. 

Treatment— Tapping alone m clnJUrto is often enmtue ijpiranou 
and witli cnrlx)lica«cl is Ui^/nl m cas^-s wljtru the (nst is bclon 

the e-xtemol nng tor c\at3 m the inguinal carutl cxfi^wn is indicfltcU 
on account of the danger of hernia as a cooiphcntion llciiintoccle ina\ 
follow injun to one of these hMlnxrles of the coni and iliinands the 
usual treatment of hematocele of the tunica vagumlL**. 



Pio aaa.*— Abdomliio-teroUl bTdivcoW. Fluid ooatent MOO w 


Complicated Hydrooelea — Complicatcil liMlrocclcs are tliose ulucli 
present two coensting forms. In the past few \car3 numerous reports 
ha\c appeared m the literature of hjdroceles of the cord commuiucating 
through a bottle-neck coostneture at tho external ruig with a scrotal 
hjdrocele This type has been termed abdomtno^rofal or tnpmno 
tcmial hydrocele ^^^len a hydrocele of tho inguinal portion of the 
cord outgrows the confines of the mgmnal canal, it finds tlie least 
nsistaaces m spreading postenorlv and dissects its wav between the 
pentoneum and the mtenial surface of the trans\-er 3 alis muscle form 

j Dt C S, Roller C i ltu * . C*llfoniU. PubUehed hr pcnnladon oi thw author 

tnd th* Jounul of the Ametiaui llodle*! Awociatfciii, 103 671-075 19 S 4 




470 


HYDROCELE, HEMATOCELE AND VARICOCELE 


mg the cibdommal poitioii of the hydrocclo This part of the hydiocele 
may reach a gieat size, formmg a huge tumor in the lower abdominal 
wall Cases have been leported m winch the mass displaced the 
bladdei, and paitially filled the pelvis 
Symptoms —In Roller’s-'' case the abdominal portion was tense, 
not movable, apparently cystic, and painless The scrotal portion 
presented the usual symptoms. 

Differential Diagnosis.— Cathctciization will rule out residual urine, 
a cystogiam and a barium enema should exclude an intra-abdommal 
tiiinoi 

Treatment —The treatment consists m lemovmg both portions of 
the hydiocele and lepairmg the inguinal canal against a possible hernia. 

Hydrocele of a Hermal Sac.— A collection of fluid m the sac of a 
henna aftci its contents have been i educed and aftei either spontane- 
ous or artificial obliteration of the neck of the sac It must be dillei- 
entiated fiom a recurient hcinia 
Treatment —Excision 

HEMATOCELE 

An Jieviatocele is formed when tlicie is hemorihage into the cavity of 
any toim of hydrocele Ilemoiihagc into the tissues is propeily 
tcimed hemaloina As infiltrations of the scrotum and testis with 
blood often accompany the bleeding into the hydiocele sac, we fie- 
quently have the combination of hematocele and hematoma, to both 
of which, howcvei, the foimer teun is geneially applied 

Etiology —ffcmatocele may be traumatic or spontaneous m oiigin 
If traumatic (1) it follows blows oi crushing mjuiies of the scrotum 
and its contents, in which case the hemoirhage may infiltrate the 
sciotum as well as the hydiocele sac, or (2) it may be the lesult of hein- 
orihage subsequent to any operation upon a hydiocele or upon the 
epididymis or testis Spontaneous hemorrhage into a hydiocele sac 
may occui m conditions of arteiioseleiosis and scoibutus. 

Whitney '' leports a case of spontaneous ruptuie of a blood-vessel 
m the wall of a hydrocele in a case of sjqihihs 

Ssmptoms — Traumatic hematocele develops quickly with pain and 
tension m the sciotum and rapid increase of size of the hydiocele sac 
Skin ecchvmoses aie fiequently picsent Spontaneo^is lieinatocele is of 
slow and insuhous development, is almost never painful, and lesembles 
the growth of a hvdiocele The contents of a lecent hematocele aie 
flesh blood, which latei becomes brownish oi chocolate-coloied fioin 
admixtuie with fibiin and disintegiation The sae cavity may be 
entiiely obhteiated by fibrinous giowths piojectnig fiom the sac wall 
and pressuic on the testis m long-standing cases may cause its complete 
atrophy Baiiington^ leports a case of spontaneous luptiiic in a 
hematocele of nine years’ duiation Examination of the testis leiuoved 
at operation showed that though it appealed normal macioscopically, 
there was entire degeneiation of the tubules 
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'I ‘l<-finilt hfc»tor\ of rcttiit Jiijiir\ to or oiKmtion 
on the i^rotal coiituita tlic ilinRiioMa of hcnmtoctlc u cilh\ and is mndc 
b\ the same iOgna na tlitw5 ]>rcM.ntc«l li\ flctitc hsdrocck inimii the 
tratialuctncn niHl uiUi the nsiml added prcacncc of ccchjuiohca Tlic 
real (llfScult^ m dui^oau isloilifTcrtntiatc the j>1ou 1\ developing j>ain 
less beinotoctlc caused b\ spontaiicoua htuiorriwgc into Uie tunica 
Aflginalia from a OLtiphisin of the tcrtia. ^\oolfciidcn* rciKirta a &ui>- 
posc<l cascof htmatocck which wna aasjgncti to studenta b\ cxaiiuners 
for the degree of M li u bich ut Inter ojicratioii pro\ cd to I>c a aareoiiia 
of the tcstia 

Treitmeat.— Ordman traumatic heinutocclc requires Uic ■'ame treat 
ment aa acute h\dro(xle— rcbl tlL\ation and hot moist drosamga 
ManN authon recommend tiic opphcutioii of ice and cooling lotions but 
thej ore not as gratefu] to {laticnts m our uqK.ntncc ut least as somo 
form of lieot E\t(.usi\t hcmorHingo witJi danger of atrojdiN of the 
testis from pressure or suppuration ilcmnmls incision and druinagi 
Wth the more slo^ h dc\ eloping t\^>c of litmutocclt due to spontaneous 
hemorrhage unless the histon i 3 pirf<*ctl\ clear itisfarsuftrtooiicratc 
to pro\c or exclude tlit prestnev of a moJignant grow'tlj of tlic testis. 
Or^Klcctoiin 18 iiKlicatisl in loug-stoiMimg liciimtofck 

CHYIOCELE (QALACTOCELE) 

This IS a rare condition in uhich di\lc is pre:>cnt in tho tunica 
\aginaUs. It is usualK seen in the tropics and is due to tlic presence 
of the Filana sanguinis hominis ui the lMnphatK» of tlic coni causing 
engorgement and leakage of tlic ch\lc into the tunica ^ngl^nlls. It 
resembles hjilrocclc except tlmt its coutciits arc milln ami tiit patient 
presents the sjiuptoms of Sluruiais 

Tr#itnient— The treatment consists in ejrcutvn uitli on attcmjit to 
remo\e the atlcctcd b^nphatJcs. 

SPERMATOCELE. 

Etlolofy — Sperumtocclcs arc true rckatum ^T^ts m or uiwut tho 
epidid\ims or rarcb of the testui. Uolmck* sa>s Tlio ^^olfTlan 
bodj m Its degpncration after fomung the head of the epidid\um 
forms tho alxiirant ^'as of Ilailer at the tail and usually an aberrant 
tubule at the hcail Tlic eiating etiological factor is cvidcnt]\ secre- 
tory pressure mto tho blind tubule whicli graduallj ihlatea its end to 
pitxiucc a cy-st That obstruction is no factor m etiology is well rccc^ 
mted m that ocdusion of the epHluJ\Tni 3 m gonorrhea never prwluces 
a spermatocele. The same author belicv es that the larger evsts at 
the brad of the epididvTjus are due to a \ as cfTerens which ends blindh 
and docs not contuiuc to form one of tho com vasculosi at the head 
of the epulidvmis. 

Ertqu^y —Spermatoceles occur more frequent!) than is generallv 
supposed proJwbU m 1 per cent of all males (Holmck) The reason 
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they are not leeogiuzed more often is tliat tliey are usually small and 
symptomless, and are not discovered if a earefnl examination of the 
seiotal eontents is not made. 

With relation to the tunica vaginalis these eysts may be cxtmvaginal 
or vitramgiiial. The extravaginal ty])e is the moie common and nsnally 
ai ises behind the testis and between it and the epididymis, and develops 
111 a direetion in whieli theie is no coveiing of tunica vaginalis The 
intramqinal type develops fiom some portion of the epididymis, which 
IS covered with tunica vaginalis, and pushes it ahead of it in its giowtli 
These eysts may attain large sr/e and entnelj^ fill the eavity of the 
tunica vaginalis Their rupture into the cavity is held to be a cause of 
hjdrocele as well as to account for the presence of speiniatozoa found 
in some hydioceles Spermatocele occurs mostly between the ages of 
twenty and forty years, theie aie few cases in old men It is more 
frequent on the right than on the left sale and may be bilateral, it 
may accompany hydrocele 

One family is on record in which theie are three sons, all of whom 
developed m the course of them young matiuity, right-sided sperma- 
tocele * 

Pathology.— Spermatoceles conform to tlie type of true retention 
cysts in that they arise fioni a pieformed cavity, they aie lined with its 
epithelium, and their contents correspond to tliat of the affected organ 
Injection piepaiatioiis have been made from spcimatoceles showing 
duect connection with semmifeious tubules The huger cysts which 
usually occur in young athilt life are attributed to obstructive processes 
m the vasa efi'eientia, and the smaller cysts of later life, to senile cystic 
enlargement of the tubules 

Fluid —The fluid of spermatocele is opalescent and filled v itli 
seminal elements Its amount rarely exceeds 3 or 4 ounces, although 
cases have been reported m winch ovei 50 ounces were withdrawn 
As distinguished from hydiocelc fluid it is cloudy, neutial, of light 
specific gravity (1009), and contains less solids and albumin Speinia- 
tocele fluid contains no acid-soluble phosphorus or glucose, tliese are 
added to the semen nr the vesicle (Huggins and Johnson) ■’ The 
spermatozoa may be motile or dead The former occiu'S if a connection 
exists between the cyst and semmifeious tubules, tlnough which fresh 
semen is constantly supplied If the spermatozoa aie dead it is sup- 
posed that the connection with vasa efi’erentia has been lost 

Ssmaptoms —The cysts of young adult life present the signs of a slowly 
growing painless enlargement at the top of the testis Pam at the end 
of Intel course has been reported m a few cases of the mtravagmal type 
Spermatoceles vary in size from a small maible to a mass huger than 
the testis The tumor is usually heait-shaped, and if of large size may 
produce a sense of dragging on the coid It is not ti ansluceiit, may be 
fluctuant, and is elastic and tense The position of the testis depends 
upon the duection of giowth of the spermatocele, and may be pushed 
foiwaid, downward, or backwaid 

* Porsonnl cominuniciition 
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Tlic dcinonatration of a licart sIiuikhI tumor al)o\e und 
behind the testis nml the rccoitn of the ti-picnl Huid i)\ aspiration 
arc the chief means of dioji^DOsis. The •diajK- of tlie tumor liow c\ cr is 
not constant nor its position vnth relation to the teshs, Tlic testis and 
epididiims can be more dearly palpateil tJian in IimItoccIc when the\ 
are surrounded bj it If the spcnimtoctle is compheated b\ li\ drocrle 
or if it IS of the rntminginal tNTic, the diagnosis will onl\ bt made In 
aspiration Hydrocele of the coni cannot at tiiiid be diirtmitiatcd 
from spcrmatocilc The former occurs clueiK in tbildhocxl liottc\cr is 
distmctlj separable from the tcstis and cpiihdnnis ond fuetl as a 
port of the mis. Larger spermatoceles l»a\e been niLstoktii for u thinl 
testicle \'er\ few authentic cases of wluch lia\c cM.r iK’cn estubliipht“d 
Tre*tmant.~Small cNsts require no treatment Vs])irotic)n and 
mjcction arc usually mefTcctual oml not to Ikj odMseil lairgir c\sts 
should lie excised Vfter mcismg the skm o\er the evst it is opcneil 
Its contents cvucuatcd, and the evst wall diollwl out Often u wtll- 
defined pedicle is found which should be tieil olf Tlic wound is 
dosed with or without drauiagc ns seems besL 

VAHICOCELE. 

^a^cocde is a condition in which there is dilatation elongation 
and tortuosiO of the yeuts of the spermatic cord It is gcncruIK 
Imiited to tlio spermatic \cin, althougli occasionally the cremasteric 
and deferential \-ems may olso be offered. 

Anitomy —The spermatic \em ongmates at the posterior border of 
the testis as a thick network of eight to ten vessels called the pampuu 
form plexus most of whidi lies anterior to iJic cord flicse y'ems pass 
upward through the ingumal canal ond mute mto oue trunk m the 
abdommal cavity The \ cm of the right side passes into the lena cava 
the left yem mto the left renal \em 

Symptomatic Varicocele, — I ar/cocefe may be eympiomaixe or idto- 
patkic The tymplomaiia tvpe o the result of obstruction to the sper- 
matic yem by some abdominal tumor It is rare occurs late m life 
develops rapidly and is assoemted with niahgnant growths especially 
of the left kidney though it rany bo produced on either sulc WTutc'* 
reports a case of acute left vnncocelc of sue weeks duration winch 
immediately disappeared on the removal of a p\ onephrotic left kidney 
The sudden appearance of a ngfat-sided yiBncocele m an elderly patient 
would lie especially suggestive 

DUfOoilt.— The age of occurrence its rapid and painless develop- 
ment, and the fact that when the poUent hes down the veins do not 
rapt\ themselyes as in ordinary v-ancoccle are the principal pomts of 
diagnosis. 

Treatniant— The vancocele disappears with the removal of its cause. 
Idiopathic Varicocele. — Etiolofy — This type is a common condition 
m young men between the ages of fifteen and thirty -fi\e years. In a 
study of 403 cases Barney* found 81 per cent occurred between those 
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ages, and weie unmarried Youth and celibaej^ seem to be suggestive 
factors The classical location is the left side (over 90 pei cent), the 
right side is rarely affected alone, and both sides more rarely Of 
3911 cases. Curling- found 3360 on the left side, 282 on the right, and 
269 bilateral Sistach,^ m 7611 cases, found 308 on the right and 
305 bilateral Ebner^ states that varicocele on the right side occurs 
m left-handed men 

Many causes have been adduced to account for varicocele To say 
that the spermatic veins are long and tortuous, with a vertical couise, 
and receive little or no support from the loose surrounding tissues, 
offers a seemingly reasonable explanation, but these factors are present 
in every male, and all men do not have varicocele To account for the 
preponderance of left-sided varicoceles are the anatomical facts, that 
the left testis hangs lower than the right, the left spermatic vein is con- 
sequently longer, it has no valves, and empties at right angles into the 
left renal ^em where it is less advantageously drained than on the 
right side, Avhere the vein enters the vena cava at an acute angle and 
a loAver level Warwick‘S states that m the normal body the entrance 
to the spermatic vein from the vena cava and the left lenal vein is 
completely valved, and that in varicocele these valves are incompetent 
Hence he believes the cause of varicocele is mtra-abdommal pressure 
transmitted along the unvalved spermatic vein 
These facts are undoubtedly of importance, but they still do not 
explain the occurrence of varicocele m the young and its comparative 
absence m the old, m whom conditions would be supposedly ideal for its 
development The most probable explanation is that varicocele is a 
functional disorder, due to a local chronic passive congestion induced 
by unrelieved sexual stimulation or by overmdulgence This hypothe- 
sis would account for the frequent disappearance of varicocele under the 
normal sex relations of married life and its absence m old men whose 
sexual powers are m abeyance A congenital diathesis to varices, con- 
stipation and truma, claimed as contributing factors, probably have 
no relation to the production of varicocele 

Pathology —The veins may be merely tortuous and dilated, or the 
process may go on to the stage of complete breakdown of the valves 
with fatty atrophy, areas of thickenmg, and phlebohth formation 
Symptoms — Varicocele may produce no subjective symptoms even 
though of considerable size Conversely a small developmg varicocele 
mav be the cause of a great deal of dragging pain along the course of the 
cord and m the testis This is probably analogous to the pain m the 
leg at the time of development of a varix 

Mental symptoms varying from mild sexual neurasthenia to melan- 
cholia are often associated with this as with other genital diseases 
The quack and the charlatan have found m varicocele a gold mine 
The objective SAmptoms are the loAA'^-hangmg testis, the relaxed 
scrotum, and the mass of enlarged tortuous veins The scrotal A'^ems 
may at tunes be affected also When the patient lies doAvn the veins 
empty themseh^es and the A^aricocele disappears Atrophy of the testis 
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follows a long inUrftn.nci witli its circulation but is coin|Mimtl\cK 
uncommon (11 l)cr cent) Main casi*:J restoration of tilt testis to 
normal sue and consisttntN after opemtion lla^c been rcporte<l and 
certain autbors bche\c tlint the apparent atropln intis nitreh under 
dcNelopnicnt 

DUfiic*U.-Tlic ix-cnluir feel of the cnlarRwl Ntnw in N-ancoccle is so 
charocterutic that it u not likeh to lie tt)nfoundL*d NNith an\ condition 
except nn omental hcmio This iiias lie ditfcrintuitcil os folIoNNs If 
after the Neins are cmptictl liN ha\inp tlic iwtient lit doun the finj^cr is 
held oNxr the external nnp anti the patient rtscs the \ancocele if one 
IS present afilU, while an omental henna is held Iwck b\ the fiiijiccr 
The comphcatinp prcscDcc of o ludroexlc or liemui nia\ make the 
diapnosis moa dilhcult 



Troatitteiit,— 'Nfaiu Niincoeeles resiuire no trciitiucnt, as thev produce 
no discomfort The local s>Tnptoms produced b> raani others maN be 
cntirel} rclie\cd b\ the use of a suujr i>UBpcnsor> Tlvo patient should 
be stronRlj assured that hi» disease la not senous and that it wDl not 
lead to impotencN or an\ other of the elire results of which these suf- 
ferers arc apprcbenuiNe Mental simptoms should be met b\ a 
rational psi cliotherapi with sex hepene and mamage offered as a 
solution of the trouble- 

IndicalioTn for Optratwn —For tlie cases m which for vanous causes 
the foregoing mcasurca do not suffice operatne treatment is mdicated 
In BamcN tP senes of 403 coses the patients came to operation for the 
loliowing reasons unrebexed and persistent pam 270 no special 
r««on given G8 mcomenicnce 22 mental symptoms, 18 qualifico 
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tions foi civil, army or navy service, 17, recuirence following pievious 
operation elsewheie, 8 

In the Germany aimy^“ a suspensorj'- is first tried with officers and 
men complaining of symptoms from the varicoceles If they are not 
relieved by this treatment operation is done 

Operation is indicated then in varicoceles for persuteiit pain unre- 
lieved by a suspensory, for uncomjo) table size, in cases in which atrophy 
of the testis is feaied, and in the presence of marked neurotic symptoms 
The opeiation m itself, however, will not cme sexual neuroses, and 
we have seen patients who were so disappointed at lack of immediate 
results that their last state was worse than the first A course of 
psychotherapy following the operation is important with neurotic 
patients, and no operation should evei be done on them without the 



Fig 255 — Vancocele A section of the veins has been excised, and the two stumps 

are being tied together 

existence of a definite pathological condition m the veins Other 
mdications for operation are the absence or disease of the other testis, 
the complication of hernia or hydrocele of the same side, a history of 
a recurrent phlebitis, thrombosis, spontaneous rupture, or calcareous 
condition of the veins 

Types of Operation —Varicocele may be treated by injection as in 
varicosities elsewhere m the body, by subcutaneous ligature, or by open 
operation, mvolvmg excision of a portion of the anterior group of veins 
with elevation and support of the testis The writer has never employed 
the injection method 

Subcutaneous ligation of the vems of a varicocele is a blmd and un- 
surgical procedure It presents the danger of hemorrhage from the 
woundmg of a vem with a needle and the possibility of recurrence from 
the failure of the ligature to obliterate the vein It oilers, further, no 
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flUpport for the testis, Tlie method should be abandoned m \nc^ of the 
simphcit} and clBaenc' of the following operation 
Open Local or general anesthesia ma> be 

used prcferabl\ tlic latter if the patient is neurotic. A high incision 
2 inches long is made iibo\c the inguinal canal with its lower end o\cr 
the external nng The dissection is oimcd don n to the cord mth its 
ox'crb’ing I'eins and the fascia tnclooing it ojicncil At this lev cl the 
veins have united into three or four trunks nndmav cusil^ be aeiiarated 
from the vos and its v easels B\ pulhng up the testis into the incision 
the separation maj l>o camcti douii to uitlnu 1 inch of it. Tlic sep- 
arated moss of V ema la ligated abo\ c ond below and a sufficient section 
u excised so that bv approximaUiig the tvro stumjw the testis will bo 
eltvate<l to a proper position opiwaitc its mute It is imiiortant to 
remove ouiv the anterior group of veins. In this wa> mtcrfcrcnce 
with the blood supplv of tJio and its suliscqucnt atroplij will bo 
avoided (It is often true that the dilatation of the veins below the 
pomt of ligature and paraculorlv those around the cpididiinis remain 
a cause of discomfort after this opcnitiocu Careful tjuig of these 
\‘eiiis in continuitv la advisable —ForroB.) Croat care should be 
taken to secure firrah all the cut veins bv uidivulual ligatures if ncccs- 
sarv 'fhe distal stump of veins is then brought up to tJio proximal 
stump and tied to it which serves os a support for tlic testis, Fqsoa 
and skin arc closed w ithout dramoge ond a susjwnson ilressing apphed 
Patients should be kept in l) 0 <i about n week. 

kblation of the scrotum w ith tlio idea of prov idmg n supjwrt for the 
testis is a useless procedure, os the scrotal slon w Inch rtnuuns is capable 
of furtlicr stretching It is olso unnecessary for tJie purpose of remov 
mg redundant tissue as this will slowlj <x>ntrnct when tlic weight of 
the testis is removed b> elevation 

Certam authors feel that joiumg the cut ends of the veins does 
not m itself produce a sufficient supjmrt for the testis and hav e advised 
vonouv measures. Jacob* elevates the tertis b> attaching the distal 
stumps of the excised veins to the fibers of the c-xternnl nng Allison* 
sliortens the fascial covering of the veins, exosing a cult of fascia 
and bnngmg the edges together Turner accomplisJics this by sewing 
up a longitudinal sht in the fascin transverse]) 

Londres** suspemls the testis bv a stnp of fascia from the external 
obbquo muscle folded down and uttachcil to the testis. The pubic 
insertion of the fascin reiimins attached oml tlie free end is fi-nxl to 
the testis at a level just below the isdiio-jmbic bone 

CompUcatioii*,— Atrophj of tlic testis and secoudarv hvdrocele 
have been rare sequels to operative treatment of varicocele m the 
wnters iiersoiial experience Other observers have recentiv reported 
nil miusuolli Ingh jwreentago of compUcatious. (See under Results.) 
formation of the setvndar) hvilrocele is thought bv Douglas* 
disturbance of cumulation predisposed b> the presence 
of a Blight amount of mfection m the thrombosed stumps of the excised 
vems which aiiastonio&e with the veins nccompanjing the v as deferens 
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Hence the development of a hj^drocele may be the unavoidable sequel 
of a properly performed operation for varicocele These secondary 
hydroceles in some cases absorb spontaneously, others rec^uire tapping, 
certam others will need radical operation 

Hemorrhage from the slipping of hgatuies on the stumps of the 
vems may be serious 

Results —In the senes quoted above a ceitam number of the cases 
were investigated at periods of from one to ten years after operation 
Of these, 36 per cent still complained of some pain in the groin or 
testis, 27 per cent had some form of sexual neurosis, and 15 pei cent 
had recurrences On the other hand, theie was no case of atrophy 
of the testis, in 30 per cent the testis had grown larger since opeia- 
tion, and 80 per cent acknowledged they had been distinctly benefited 
Jacob,® in a series of 237 cases operated upon m a French Military 
Hospital between 1909-1914, reports no serious postoperative com- 
plications, and no case of atrophy of the testis He was able to observe 
these men duimg the year or two vears of their military service, and 
a portion of them he examined still later, and found them well 
Allison^ reports 300 operations for varicocele following which were 
4 hydroceles reqmrmg operation 

In the United States Army during the years 1914, 1915 and 1916, 
theie were 1082 hospital admissions ioi varicocele, an average admis- 
sion rate of 2 74 per 1000 Of these cases, 655 were operated upon, 
and the results were recorded as successful, although it is not certain 
how much opportunity there was to check end-results * There are 
at present no statistics available at the Surgeon-General’s Office as 
to results of operations foi varicocele m army hospitals during the 
World War 

In sharp contrast to these favorable statistics, are reports of bad 
end-results followmg varicocele operations, which began to appear 
durmg and after the recent World War, incident to the large number 
of operations which were done on enlisted and drafted men Blood- 
good^ issued a warning against indiscriminate operating on varico- 
celes for the following reasons (1) That most varicoceles disappear 
spontaneously by the age of thirty, (2) that neurasthenics with vari- 
cocele are rarely relieved of their nervous svmptoms bv operations, 
(3) that postoperative complications of hydrocele, which is more 
annojmg to the patient than the original condition, and atrophj'’ of 
the testis, are too frequent to be ignored 

He also adds that where a patient has both varicocele and herma, 
excision of vems should never be done at the time of radical cure for 
hernia, as danger of atrophy of the testis and secondary hydrocele 
IS much greater 

Douglas® reports a senes of 303 cases operated upon at St Lukes 
Hospital, New York, betv^een January 1, 1917, and April 1, 1920 
Of these the' end-results were checked m 116 cases In 76 cases exam- 
ined personallv, 37 were well, 30 had secondary hj^drocele, of v^hich 

* Personal communication from the Surgeon-General’s Office 
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22 were larpc 4 liad atn)ph\ of teatu nml 2 still Imd \oncoctlc 
letters were reccucd from 40 of whom WHcrcvNtll 7 Imd h\droceIc 
awl 3 Ivatl pam Of the HO caaw 3.) jwr cent lind hxdrocclc and 
4perccntatroph\ of tcatis. From then, dLv.-ourapn^ reaults Dou^Uia 
condudo that oj^ration for \ ancoctlc should not Ikj jicrfoniicd except 
for well'/narkwl caaes witJi jwuiful 'ivnij)foius and jii non neuraatlicmc 
subjects, ccrtaml\ not m the t\i»c of cums panoUale rtfcrrcil In 

tliceflnousmcrhcalexauinnnff l>oanJsforndniiasion toonnv uiulnave • 

He further sa^s that in \icv> of malpmctici. suits resulting from 
some coacs in thtf senes flic aurf,con should protet't Jumaclf )>v aTjdnUi- 
mg to the patient the pOfoibihtN of jKwtoiKnitnt Indroctle or atroj)h\ 
of the tcstis. hicn care aJiouJd also !«. taken dunng ojicnition to 
a\oid trauma to the \eins of die cord to prevent lieinatoma and 
infection ami thus limit tltru/nboats. 

The wnter ainnot l>clicve diat the l>od results m tins last scries 
can be taken as n entenon of nvirage results in lit cvjHxtctl in cinl 
b/e. It seems possible that in tune of war Jioor '^lection of cases 
insufficient time for nm\ufe>cince ami (he ngoruus conditions of 
active Venice combinctl to jirwiucv these coinphcutiojis These 
figures sliould impress uihui (he surgeon the definite jiossibihtv of 
IKWtopefativt complicxitioiis and cnusc him to xlect his cniscs for 
operation with cure 
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CHAPTER XIII 


INFECTIONS OF THE TESTICLE 

J DELLINGER BARNEY, M D , F A C S 

Acute infections of the testicle as compared Avith those of the 
epididymis are relatively mfrequent, for, as Smith^^ gjj^yg “n jg 
only m recent years that differentiation has been made between 
processes affecting the epididymis and those affecting the testicle 
Even today we frequently hear of ‘gonorrheal orchitis’ when epididy- 
mitis IS the real disease ” 

But IS must be borne m mind that infection of the testicle proper, 
although uncommon as compared AVith that of the epididymis, arises 
not infrequently as a complication of certain of the mfectious diseases 
These diseases are typhoid and paratyphoid fevers, smallpox, and 
mumps, tonsillitis, glanders, dengue, acute articular rheumatism, 
gout, scarlet fever, Mediterranean fever, pneumonia, diphtheria, 
influenza and typhus fever Infections of the testicle are also reported 
durmg the course of malaria, and filariasis, and of course the effect 
of the Spirochceta pallidum on the testis is well known 

In the presence of a septic process anywhere m the body such as 
osteomyelitis, abscess of the testicle may occasionally arise, while a 
certam number of cases have been reported of mfection by the colon 
bacillus, the Bacillus mucosus capsultatus, and the Staphylococcus 
aureus and albus whose source could not be determined 

Etiology.— An mquiry into the frequency with which the testicle is 
attacked m the various infections already enumerated shows that m 
proportion to the number of cases of the disease these testicular 
mfections are rare 

Pike,-® m 1911, collected from the literature 102 cases of orchitis of 
tj phoid origm McCrae-'* fomid only 4 m a senes of 1500 cases (0 27 
per cent), while m a total of 5500 cases of typhoid fever, the combined 
statistics of Osier,-® Liebermeister,-® Sorel,*® and Holscher,^'^ the testicle 
was involved but 14 times (0 25 per cent) On the other hand, Pierre 
Do^® found no mstance of epididymo-orchitis among 14,738 cases of 
t\q)hoid fever collected from French and German sources 

The severity of the tjqihoid fever has no relation to the incidence of 
orchitis It usually arises early m the course of convalescence, may 
attack a patient of any age (usually the young adult), and m most cases 
mvolves both testicle and epididjunis Beardslej'^,® m 102 cases, found 
both sides mvolved m 3, when unilateral, the right side was affected 
more often than the left Suppuration occurred m 22 of the 102 cases 
In 13 suppuratmg testicles reported by Kinnicutt^® a pure culture of the 
tjq)hoid bacillus was grown from the pus Symptomatic hj'drocele is 
not mfrequent 

More recently Cade, Vaucher and Huchon'^® have studied mfections 
of the testicle m typhoid and paratjqihoid fevers They report 5 
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of their ouii of 2 ^trc tlut to tin. t\i)ii()i(l Imcillua qiuI 

3 to the parBt\'pIioid luicilhis- ITirvc infections were Qlwn\ s unilateral 
Suppuration otrurrcil ui 2 cases ImUIi i»unit\i)lioi(l infcctrona. 

S\'phi]is of tlio testicle (Ruiuma) is saul to l>c uncommon ami will 
probable become luon, so owing to inipro\ct\ methods of treating t\io 
disease Kc\cs ui 2170 SN'pbilitii’S found the tcstidc in\ohc<l oulj 
07 times of winch but 10 were bilatemi 1 ha\t no definite 

statistics of thi‘bo cases, I 1k1ic\c tlum to l>c more numerous tlian thia 
The testicle alone is alfectcd in a biiuill inajontv ni others the ejn 
didMuis shares the infection Suppuration of the gummatous tcstidc 
18 rare but necrosis ina\ occur from ciidnrtentis 

Acute orchitis as a cunijilicatioii of anmllpox (\Tinola) and duo to 
VHcndaiw p^ogcnlc infection haslong been ri-cognizeil but its incidence 
as p\en b\ dilfcrcnt wnters beems to xtii^ wultK It setuis to occur 
both before anil after pubertx Thus linger^ found 48 infected tes- 
ticles out of 55 in patients (I\mg from siiiallpo-T whlleQufnn’*sa^ s that 
m scierc forms of the diseflM. the testicle w left intact onl\ once in ten 
tnucju On the other liaiul Hare and Deanlslixi^oWn c that ordiitis 
single or doubk. ami usually acconiiianicil bx an elfusion of fluid into 
the tujiu.*a xagmalia is a rare coinphcation of \ann\a ^^lfch and 
SchQnil)crg*^oltocno<l tins complication but eight times ui 2000 cases of 
\anola It is prolwbk that the x irulcncc of the epidcimc, the method 
of treatment end the fact of xacciiuitioii ore factors xxlijch xvoiihl mflu- 
euce the incidence of this complicntion 
The orchitu of tpidcnuc parotitis (mumiis) is of frwiucnt occurronco 
m the adult, and max occasionallx occur Iwforc pul>crt\ Tlie well 
known studx of Laxernn and Catnii® sJioxrs that it is likclx to occur 
once m exen 3 cases of mumps. In 4 1 cose* it was bilateral m 13 on 
the right side m 18 and on tlw left side in 12 Osier" records 211 
maUnces m bOO ensea of mump*. V recent exhaustixo studx of the 
htemture of the testicular complicatious of mumps h\ Wcssclho^ft" 
showed tJiat orclntis occurred m 18 per cent of all eases xxith sub- 
sequent atrophx of the testicle ui 56 per cent of the cases m winch 
orchitis oc-curred Wcbselho^ft states that he nowhere found mention 
of tn eunuch resultmg from mumpe a fact which xcould indicate the 
mfrequencj of orchitis before pubertx This nutJior foimd onl> 2 
cases of male stcrflitx as a result of mumps supgta>ting that exen in 
the case of a bOateml nifc<tion the bpemiatogcnctic power of at least 
one organ remams intact. The frequtnex of orclntis in a disease 
which is so common and otherwise so comparotixelj mild and the 
possible destruction of the spenuatogeuctic function of tlio organ 
warrants senous consideration 

Such a complication m tonsilbtis was long ago recogmied bx ^ cr 
waul" and later carefuUv discussed b\ Ljis6guc.*® Joal “ in 1880 
reported 4 coses and went xnth great thoroughness mto the relationship 
«lween toasdbtis and epididxmo-orchitis Occasional instances of 
tnts rare complication of tonsilhtia are reported from time to tune 
bv Prout\*» m 1012 and more recentlx bj Benjamm and Quirk** 
ineso authors describe a case of bilateral ordutia compbcating an 
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unusually virulent follicular tonsillitis and subsiding rapidly alter 
tonsillectomy 

Vecclua'^® reports a case of orchitis arising duiing a very severe 
attack of malaiia in a boy aged sixteen years There was a history 
of previous attacks and the malarial parasite (type not stated) was 
found in the blood Under the influence of quinine the orchitis and 
febrile attacks subsided. 

According to Lombard and Beguct*® orchitis complicates Mediter- 
ranean fever in 5 oi 0 per cent This complication was apparently 
fiist desciibed by Dufl'e;),''* in 1872, who repoited 18 cases, while Lom- 
bard and Beguet repoit a peisonal case and mention 21 others in the 
literature 

While he does not state the fiequency of oichitis in pneumonia 
Mills'*^ has lecently reported a study of 60 testes removed postmortem 
from pneumonia patients It would appear, theiefore, that testicular 
infections in this disease are not a larity 
Blechnei and Stiassnie''® have leported a case of bilateral orchitis 
and epididymitis in a boy, aged seven years, arising during the course 
of a A^ery severe diphthciia While they did not demonstrate the 
B diphtherice in this case they believe that this organism was respon- 
sible for the conditions noted 

An intensive study of typhus fever by Wolbach, Todd and Palfrey“ 
showed testiculai lesions in the 10 cases studied histologically, but 
apparently there Avere few or no clinical manifestations 
iloAvard'*® states that “acute filaiial oichitis and fumciilitis is a 
common complaint” (in Zanzibar) Of 14 cases seen by him 7 resulted 
m abscess foimation These patients Avere all A>'ery ill but recoA'cred 
promptly after the pus was eA^acuated 

Septic foci, such as furunculosis and osteomyelitis may occasionally 
give rise to an acute epididymo-orchitis, a case of the former being 
reported by Quenu,^® Avhile Biland® records a similar complication m 
osteomyelitis of the acromion process The rarity of an orchitis from 
this source may be judged from the fact that I have found no other 
cases of it m the literatuie 

Finally, there are on record a very few cases of what may be called 
“idiopathic” orchitis AVith infection by a pyogenic organism m the 
absence of any demonstiable focus Du Bois® reports such a case of 
staphylococcus infection, and Le Fui®® tells us of anothei huA^e 
already lepoited 3 such cases and more recently have operated upon a 
fourth My colleague, Smith, has also met Avith 1 AVithm the yeai, 
at the Massachusetts Geneial Plospital In 2 of my oAvn cases the 
colon bacillus Avas found in pure cultuie In another the Bacillus 
mucosus capsulatus Avas the offender, Avith a fcAV streptococci sprinkled 
in Culture from the other cases Aveie unsatisfactory 

Bonner,'*® m 1913, leported a case of suppuiation of the testicle 
folloAVing heavy muscular eftort, no other causative factor being found 
B coll was found m the pus More recently Nash'*® has reported 2 
similar testicular abscesses, both occuirmg AVithout definite etiology 
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and one contnmmg B ite^judo-osiaticus of Castcllaiu the otlicr show 
mg B coh ami B protcua 

Veute orchitis is mentioned in the text books as iiu occoaioual 
complications of gUmders iniluenza dengue, acute orticular rheuma- 
tism and scarlet fc\or I ha\c howe\tr seen no rcconl of a dcfiiutc 
f>qKp_ WTnlc It 13 gtneraUj recognircil that infection of the teaticlo 
b\ the gonococcus does not occur two Genunn inNcstigutors (cital 
bj Fleischman ** names not gi\tii) ha\c rcporteil eases of definite 
abscess of the testicle m which gonococci were iinquestionabK demon- 
stratetL One cannot hdi) womlenng wlictlicr tlieso gentlemen made 
a sharp diifercntiation lictwecn the testicle and the cpicluljmis. 

It 13 therefore clear that almost anj organism m tJic blood strenin 
ma^ enter the testicle and mn\ umlcr facomtilc conditions for growth, 
produce its cbamctenstic lesions 

Patholon and Ptthogenaali —It is well known that tJio amuml 
organism combats baallenua bN elimination of the bacteria m tlic 
cuculatmg blood tlirough tin, glands ch»eH\ kidneis but we also know 
that the sah\Tir. glands (Qu6im’*) the scmmal Msiclcs (IIuet“) and 
otl>er organs ma^ share m this work Tliat the human testicle inaj also 
assume tins excretory function lias been sliown bj Bclficld* wlio sa}*8 
^^’hll« the kidnc> is pronded with a new and pniTitc sewer the uatcr 
the testis contmuea to use the frogs old unnorj duct now callcil 
epididMins and vu deferens Hus excaton function of the testicle 
and Its duct iliummcs both its mtimatc alliance with the kidne\ and its 
frequent infection from die blood TIic recognition of the testicle as 
an excreton organ illumines the frequent mvasion of its tubules by 
mumps tj'phoid and colon bacilli Spirochctta poJlida and other blood 
infections. Be it further noted that the teatidc and other organs mn} 
assume this excretorj role without damage to their cpitbehum (eon 
Biede and Kraus**) and wlicn pathological changes occur the> must 
be regarded as an index either of on uousuol Mnilenco of the organisms 
or of a lowered resistance on tlie port of the gland 
While we ha\'e already seen tlwt the testicular tissue a faeDrablc for 
the growth of the U-phoidbaallus thcSpirochxeta palhda andp^ogeuic 
bacteria as well as for certain other as let unknown organisms (e g 
that of mumps) it is coinmou knowledge that tlie gonococcus rarclj if 
e^e^ finds lodgment m this organ and the tuberde bacillus (with \erj 
rare eicepUons) onlj after a primary m\asion of the epicUdjinis, For 
an explanation of this phenomenon wo must ascribe to the testicle an 
excretor> function to the \-anou3 bacteria a tendency to belect one 
tissue rather than another m winch to take up their residence It is 
well established that organisms of xanous t\'pe3 maj and do circulate 
m the blood stream at \ariouB tunes. It is dear that these organisms 
must find their wa\ mto the testia and epididimia as freelj and as fre- 
quentli as mto other organs perhaps more so owing to them common 
bl^ supplj the spermatic arteries which toko ongm from the aorta 
rhis baa been demonstrated b> PiquS and ‘Wonns*^ m a large senes of 
careful dissections of mjected human specimens (Figs 250 257 and 
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Pig 25G — Type I 1, spermatic 
artery, 2, epididiTnal branch of the 
spermatic, 3, deferential artery, 4, 
fumoular arter 3 % 3, epididjTno-fumculo- 
deferential anastomosis in form of T 
(From Picqud and Worms, loc cit ) 



Fig 257 — Type II 1, spermatic 
arterj" (mam trunk), 2, internal sper- 
matic artery, 3, external spermatic 
artery, 4< epididymal branch, 5, defer- 
ential arterjs 7, spennato-fumculo- 
doferential anastomosis m form of T 



Fig 25S — Type III 1, spermatic arterj • epididimal branch of spermatic artery 
3, deferential artery, 4 fumcular a^terJ^ 5, anastomosis between epididymal branch and 
deferential artery^, G, anastomosis between a testicular branch of spermatic and fumcular 
artery 
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2o 8) Tlic\ Iw\c sbo^^^l cvuitont but slifflith \unab/c aiuiAfuiuftxa 
bct^rocn tlit sptniiatic tlic dcfin-iitial mid tlic funictilQr nrtcnes (the 
latter running m the walb of the tumen \-agiuiiJu; It rt thua vxn 
that bacteria aach tin. teaticlt and epidKJ>Tni3 \nth eciiial fnclllt^ 
WTiifc the couiparutuc mfa'qucnci of orchitis ns couiparc<l >vitb epi 
didiTiJitifl 13 undoubtedK due larptb to the fact tliat the testicle 
as Belficld* bos iJiown excretes tlic baettnn i\'hich enter it into tlie cpi 
didjTuis there are tvixi otlitr factors irhicli undoubtedly contribute to 
Its couiparati\c nnrauDity from infection fhcic arc 
First, tbt tunica aihupuea wIiojkj protectiyc yalue was long ago 
recogmxed bj Grtndin ** He so\s \\hen the contiguous organ or 
adjacent part is of a diiftrcnt structure from that of the cellular tissue 
the extension of tiic inflammation inward is checked Thus m the case 
of the inflamed tunica \*aginalis the ccHulor tissue readily transmits the 
morbid action to the cpidid^Tuia but the timical albuguiea arrests its 
progress to the bo<l\ of the testicle 

Second, Testut** and others lia\c pointed out that the testicle is 
surrouDiW and permcatc<l bj a \cn nch Innphatic nctuork^ nmcli 
greater than that enjo\etl by the tpididiiuis 
Furthcraore the elaborate Wood suppb, already mentioned nhilc 
sen-mg as a patli along which bactena caji tm\Tl undoubtedly senes 
at the same tune os a highiv efficient means of defense 
In most testicular infections it la obnous that tlic orgomsms tray el 
b\ way of the blood stream This yrould hold true in general systenuc 
diseases such as ty phoid foyer, orm pyogenic septicemia (Irvin funuicu 
losis or osteomyelitis for example) In certain other ca^es the yas 
deferens or the lymphatics of the spermatic cord must be held account- 
able for the transmission of organisms 
This h\*potbc3i8 would apply particularly to the cases yyith preexist- 
ing inflammation of the organs at the bladder neck or of the urethra 
as m a case rveorded by l^alous’ and m 2 of my own cases The 
researches of nyany especially Bauiiigarten * hay-e shouTi that mfeetions 
tray-el usually witJi the stream of the secretion of the organ myolyed 
there are exceptions to this rule ynth rey eraal of peristalsis m the 
>as deferens, it is eyident that it furnishes, m most cases ample ground 
for the elimination of this structure as a path along yviuch organisms 
can trayel 

There is left then the possibility of a I\ luphangitB or of a phlebitis, 
^^hlle c retrograde lymphangitis is certainly an uncommon phenome- 
non DaJous^aDdQu^nu**an;inagreemeutthatitcanoccur especially 
m the spermatic cord and testide and they further obsene that it may 
take place without the usual clinical mamfeatations of its presence 
J^Vhether a phlebitis transmitting its mfection to tJio testicle can lie 
held accountalilo for these infections is open to argument. There 
appears to ite no definite proof that it occurs The fact remains that m 
gonorrheal epididymitis it is not unusual to obsene pain tenderness 
and iMurahon of the spermatic cord sloyyiy progressing from grom to 
epididymis and KinnicutO* descnlies a similar order of ey eiiLs m a case 
of tvphoidal epididymo-orchitis 
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Oil the othei hand, there are several examples of transmission of the 
mfection fiom testiele to bladder and uiethra, probably through the 
vas deferens Thus m one of my cases the urine at first was clear and 
steiile to cultuie Several days after orehidectomy theie appealed a 
methial discharge togethei with cloudy urine Cultuies showed the 
same organism as was found m the testicular abscess This experience 
coincides with that of othei observer These data hirnish additional 
proof of the excretory function of the testicle, which, by eliminating 
organisms through epididymis and vas deferens, infected the urethia 
and bladder neck 

Pathology.— The pathology of testiculai infections has been com- 
paiatively little studied Sinith^^ in a recent article describes a case of 
epididymo-oichitis of typhoid fevei operated upon by Cabot The 
former says “There was a small amount of free fluid within the tunica 
and a gelatinous exudate covered the testicle The epididymis was 
enlarged to four or five times its normal girth, was tense and hard, and 
m color a reddish purple The testicle was of normal size, and m its 
upper two-thiids of noimal color The lowest third, which was sepa- 
rated from the upper poition by a sharp line of demai cation, was 
slightly swollen and of a daiker color A nick was made through the 
tunica albuginea of this part of the testicle, the underlying tissue was 
dry and did not bleed No pus was obtained (from the epididymis) but 
the serous fluid which oozed fiom the piinctuies showed a puie culture 
of the typhoid bacillus The involvement of the testicle was caused by 
the occlusion of its arterial supply (the capsular artery, a bianch of the 
spermatic, which pierces the tunica albuginea close to the epididymis) ” 

There seems to be no good description of such infections of the testicle 
which have suppurated, but Giiode*” has shown that the suppuiation is 
between, not within, the canaheuh 

The pathology'' of syphilitic mfection of the testicle and epididymis is 
that of giunma, plus the changes wrought by^ mterstitial sclerosis m the 
seminiferous tubules These aie destioy'^ed to a gi eater or less extent 
by the sclerotic changes, but after an arrest of the syphilitic piocess 
show a marked recuperative power 

For the pathology' of the orchitis of mumps we are again indebted to 
Smith,^^ who recently' operated upon two such testicles The tunica 
vaginalis was opened “with escape of about 1 ounce of turbid y'ellow 
fluid The testicle was three times the size of a normal testicle, film and 
elastic on palpation The color was more bluish than is usual, and 
throughout the tunical albuginea were scattered many' minute reddish 
species, probably punctate hemorrhages The epididy'inis was defin- 
itely' enlarged, soft, without induration, and of a deep red color which at 
the globus major became almost black The cord was somewhat edem- 
atous, the vas normal ” A second case presented “an almost iden- 
tical picture ” Small sections of these testicles were exammed by 
Dr S B Wolbach, now Shattuck Professor of Pathological Anatoniy 
m the Harvard Medical Sclrool Pie say's “The process does not 
affect the testicle tissue uniformly There are groups of sernmifeious 
(convoluted) tubules which are completely' destioy'ed and distended 
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with exiidate scparatcil l>i nrias of nonuol aud sliglitK nirettcd 
tubuJca which contain large number of mitotic KMial cclla tliough 
few mature spenuatoroa 

The exudato m the (le5tro\cil tubulca com}ii»ti cbiclh of jxil}- 
morphoniiclcar kukoc\'tca and pIingoc\ tic tndotbclwl lcukoc\ tea. Tlic 
cells of the tubules ba\c inosth undergone n h\nlnie digcnumtion and 
arc taken up b\ phflgocvtic endothelial lcukoc\tes though tlicrc arc 
occo5ionaU\ perfeetb j)n.*str\ed niitotiCbcMial ctlU soattcrctl among the 
tighth pack^ exudatne colls 

Tlw intertulmlar coimtetwc lu*ut c\cr\-vrhtrc w cilcnmtoua aud 
between the tubules most affcctcil contains coarse meshed fibnn small 
areas of hcraorrlmge and mont i»ol\iiiori)lionudear lcukoc\te3 and 
cndotlielial lcukoc\-tcs 

\niong the groujis of U'ost otfectcil tubules then. on. some with 
nonnal epithelium Imt with luiiiina pniiK fillw! wntli iwbmorplio- 
nuclcar and indotliLlial lciikoc\tcs as if the. proevss was spreading 
along the luimna 

Tlicrc are man\ mure tulmJcs Iiowt\er whidi sliow lesions uinoK- 
ing a iuiall portnm of the circumfcrcme where it appears as if the 
pnx«>s was titemluig from llic mtcrtubular coimcctiNc tissue hi 
these places numerous IcukocWcs arc found m the net of migrating 
througii tile bav.nicnt membrant of the tubules Jlicbc small lesions 
contain dceplv staiuing h\almc dogenemted scTiial cells li\aimc frag 
menta poUTuorpliv nuclear Icukocvtcaaiulcndothcbul Icukocvtes flic 
inimcdintclj adjacent cpitbchum is usuailx full of mitotic stvual cells 
tihowuig the N'Bnoiis stoges of sjicnimtogcncsis 

Tlie tunica albuginea is edematous aud there arc soiaU hcuiorrliagcs 
and tones of cellular exudate about bloml lesscls Tlie cells about 
blood icsscls ore polntiorplionnclear Icukoc^ics and cndotlielial 
leukoc^■te8. 

^Iitotic eudotlielial cells in Uic lunmia of capillaries occur m the 
tunica albuginea and mtcrtubular coimcctnc tissue 

Taqiicfactjon necrosis is not present citlicr in tlic tubules or m the 
connectiNc structures 

?so bacteria or otlier parasites con be found m the sections and m 
film prejioratwus made at the tune of operation 
In both casai the blood cultures and the cultures from the b>drocc!e 
fluid aud testicular tissue were bnctcnologicallv neKati%e 
Thanks to Couudlman’* we ha\e an odinirabkj description of the 
pathology of the tcstide m smallpox whicSi I quote at length 

Lesions most difficult of mterpretation are tJiosc of tJic testicle 
There is absence of spermatogenesis m tlie cases m winch o□n^aIe 3 ccnce 
IB established Nonnal spennatoxoa arc absent m the lumina of the 
tubules and there is degeneration of the spermatogcuetic cells Tina 
affects botli cj-toplasm and nuclei ond the degeneratmg nucleus assumes 
forms which preisent some binulontx to certain of the mtraccllulnr para 
sites m the epitheUal cells of the skin This degeneration is not peculiar 
to smallpox but nja\ be found m t\-phoid fe\cr These lesions arc 
absent m the undc\ eloped testes of children 
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“In addition to diffuse degenerative lesions theie are focal lesions as 
characteristic of the disease as the skin lesions found in adult and 
child’s testes Lesions begin as an infiltration of the intertubular tissue 
with both ordinary lymphoid cells and large mononuclear basophilic 
cells The tubules in the foci are unaltered From such lesions as 
these, which are best compared with small interstitial foci in the kid- 
neys, the process extends The area enlarges, the cellular infiltration 
extends and finally there is complete necrosis m the center, with fibrin 
and hemorrhage m the surrounding interstitial tissue The necrotic 
tubules often contain numbei’s of phagocytic cells The blood-vessels 
m the foci are obliterated m some cases by thrombi, but chiefly bj'' the 
pressure of the cells Acute endarteritis with accumulations of mono- 
nuclear cells is often found 

“The lesions vary in number, some testicles showmg large numbers 
of them while m others they are found only after prolonged search 
The smallest lesions and those best adapted for study are m the un- 
developed testes of children They show a general relation to the 
duration of the disease, the most advanced cases occurrmg late in 
the course 

“Notwithstanding its apparently specific nature no parasites were 
found m the testicular lesions of man ” 

Secondary mfection of the smallpox testicle, at least m the suppura- 
tive cases IS exceedingly common, for Esmonet,® in a number of such 
cases, found streptococci, pneumococci, colon bacilli, and the Staphylo- 
coccus aureus alone or associated with the streptococcus 

The pathology of suppuration of the testicle, when due to pyogenie 
infection, is not peculiar, but it is fair to say that there is little available 
material on which to base an opinion In a case operated upon by me, 
with mfeetion by the Bacillus mucosus capsulatus and the streptococ- 
cus, practically the whole testicle was occupied by an abscess cavity 
(Fig 259) Sections of this testicle, examined for me by Prof S B 
Wolbaeh, showed that necrosis had “extended irregularly into the sub- 
stance of the testicle, followmg the interstitial tissue ” In a second 
personal case, of colon bacillus origm, the abscess was found to occupy 
onl}" the upper third of the organ, there bemg a fairly sharp line of 
demarcation between this and the rest of the testicle which was but 
little affected In still a third case, only the lower third of the testicle 
was involved m the abscess The normal-looking upper two-thirds of 
the organ was left behmd, but became neciotic and sloughed out later 
In a fourth orchidectomy (a recent case, unreported) I found a compara- 
tively early stage of the mfection The whole testicle was riddled with 
abscesses of varying size, with tufts of seminiferous tubules sticking out 
here and there through holes m the tunica albuginea (Fig 260) A 
testicle verj'' similar to this, with Staphylococcus aureus infection, has 
been described by Dalous ^ 

The recent light thrown upon the testicle m typhus fever by studies of 
Wolbaeh, Todd and Palfrey^^ are interesting These authors say 

“Vascular lesions (thrombosis) are present m the testis or epididymis 
or both m all of the 16 male cases studied histologically Perivascular 
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accumulatwus like those of tlic akjii of a prohgc^tltl^c unturc are 
present in most of these cases In 6 cases Rickettsia can l>e satis- 
factorily demonstiateil m the blood \e8scl lesions of tlic testis or 
epididMnii 

In 7 cases there was a considemblc degree of Qiospcnnatogcncsis 
c\’Klenced b\ alecncc of spennatoxoa nnd dmimution ui tiic number 
or complete absence of mitoses In 2 cases the aspermatogenesis is 



Fia 269 — AbaesM of te*tiole Udoows o^rnuljitu*. Author'* i thiotenod 

Uiuie* B remmlo* of Will of ta»tide C ibtw oTity tn t—licte D opldldyml*. Antf* 
riot Tiew 

complete m some portions of the shdes and is attended b^ slight 
h\ahne thickenmg of the basement membrane of the tubules. These 
2 cases were not attended bj 8e>ere vaacular lesions One was attended 
bj severe bronchopneumonia We re^rd this change m the testes 
to be mdependent of local lesions and to a general effect of the 
Similar aspermatogenesis has been observed b\ one of us m epidemic 
mfluenxa and b> Mills m epidemic pneumonias caused b\ the strepto- 
coccus and pneumococcus 

The lesion m the guinea pig s testicle produced eipenmentall\ b\ 
th^ aiders are comparable m most respects to those found m man 
thanks to Mills*^ we have been presented with a \er\ mmute 
picture of the testicle in pnmar> pneumonia aud m that which is 
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secondaiy to measles oi influen/a Sixty testes were studied his- 
tologically The pathological piocess seems to be a continuous one 
which Mills divides into six stages He says that the edema may 
repiesent acute mjuiy m another form and round cell infiltration 
suggests that possibly othei factors than toxins may have a pait 
In the absence of definite evidence to the contrary the cause of the 
lesions IS assumed to be due to circulating toxins This observation 
is of interest in the consideration of the testicular lesions of mumps, 
smallpox, diphtheiia, malaria, filariasis and other conditions where 
the organism is eithei not demonstrable or unknown Mills further 
states that the Streptococcus hemolyticus produced more extensive 
change, while measles and epidemic mfluenza had little apparent 



Fig 260 — Abscess of testicle No culture Author’s case A, A, A, tufts of semi- 
niferous tubules protruding through tunica albugmea, B, hydatid of Morgagni, C, epi- 
didymis Lateral view 

effect The testicular changes m pneumonia are without apparent 
clmical manifestations, are non-specific, focal m chaiacter, mdependent 
of the mfectmg organisms or of the antecedent disease 

I have been unable to find descriptions of the orchitis which is said 
to occur m influenza, glanders and other infectious diseases, but it 
seems unlikely that their pathology'- offers any peculiarities 

From the foregomg consideration of the etiological factors, of the 
probable paths of mfection, and of the pathology it is possible to state 
that acute orchitis can occur under three difterent conditions 

1 As a localization of a primary mfection (mumps, typhoid, syphilis, 
pjmgenic septicemia, etc ) 

2 As a localization of a secondary mfection is one of the above 
conditions 

3 As a propagation of a urethritis primary or secondary to a pyo- 
genic mfection of the prostate, urethra, or bladder neck 

It must not be forgotten, howe's er, that a severe orchitis may be the 
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result not of actiml Iwcttnul imaMon of tlit orpan hut of n Iwittcrwl 
toxemia The studii'jJ of Mills quoteil nIio\c would sc'cin to Ixar out 
thuueff Tilt pojv.ihilitN of tliLs 1ms lietii dtiiioiistmtetl In h*.monct • 
who produccil totnl nccrosw of tilt lesiticlL (m dojpi) h\ tlit injection of 
1 ) droiw of t\ plionl toxins \Uo in 1 1 suppumtiiig testicle's of t\ phoi- 
dal ongui Kuinicutt‘* found a sttnlt cultua in (> bmitli''* rtiKirteil 
Mjuilar findings in niunips und Countilinon* in snmlljKix 
Symptomatolofy and DltfnosU-— Tlicsc two nsixcts of uciitt epi 
tlKhiuo-orcliitis can lie tsiusidtrci! togitliir 

Insipliiluof (Ih. ti'sticlt tilt onset u> gniilunl and gintrallN sMuptoni- 
Icas, the patient setking aiKiix Inrgih Ixxnust of tlit tnlarptinent of 
tbescrotum Tlit unilatiml uood-likt hanlness uuol\ing diieflv the 
testicle the conijilctc ahs.ntt of nomiul tcstienlar ‘cii'^ition (an ini 
p^irtant point) and laek of ttmknK-vs the imgular contour should 
suggest gumma at onet flie-M. findings together vnth a \)ositi\t 
\\asscmuinn reuetion in tlit hlooil or cirtlmtejuiml fluid or other 
c\^(lene■cs of seTdiilts should iirnkt tlit diopiewu clear Tlic diagnose 
isfstahlishtsl occasionalh onU hx t-xploratorx inewon 
The s\*njptouu of pratticnlK txen other fonn of orcliitis arc those of 
oe-ute inllammution localiKsl to this orpin or at least to the ucmtiun 
Tlie unset max lit 'lUihlen and the jiam niton's, exmexntratmg m the 
ti’sticlc nr possHiIx nuliatuig to the groin Imck or pcnntuui In certain 
coxa there is markcil constitutionnl dulurlMinct osiilt from that oeca 
Moncel hx the general infection from winch tlit jintient sulfcn Tlic 
temperuture max lit coibidtrahlx clcxotcd (lOi* to V ) and nausea 
snd xonnting mux aecomiwnx the attack. In etrtaui coses an actiunu 
lation of lixelrocele lliml max make the diffcrcntmtHin bctxre*cn orchitis 
and epididxuutia ohscurc ui others palpation will show a inue-li cn 
larged tender testicle smooth and firm xxith an tpididxnms more or 
less mxolxcd In tin. later stages the skm of the much enlarged scrotum 
nia> 1)0 red cilematous or lu u stote of phlegmon \ntli distinct fluctua 
tion concentrated c^pccuillx on its anterior surface The whole, sper 
niatic cord max lx; traced mto the groui n» n much enlarged conglomera 
tioncdxas xessels and cremaster muscle indurated und tender to the 
touch The prostate and xcsicles max or max not bo inflamed and 
urethntia (ui which organisms other than tlic gonococcus max be 
dcmonstrateil) max e.xist Jlic unne max be dear and sterile to 
culture It max on the otlier hand coutam pus together with tlic 
organisms of either of the genend mfe*ction (tx phoid for example) or of 
tlic scrotal mfectiou (us in a cast of infection Vi'itli btapluloeoctus 
aureufl reported b\ Qu6nu'*) Accompauxing these phenomena there 
max be the sxmptoms of bladder imtabditj 

\ dmgnosw of the cause of infection xnll depend upon circumstances, 
in tte presenee of parotitis (which mcidcutallj niaj be e‘asd\ oxer 
looked) m the ex cut of smallpox, t>'phoid fexcr or anx otlier definite 
general infection the nature of tlic orchitis will be clear One also 
Would ha\c suspicion aroused if the orcliitis arose m tho course of 
onsiUita or of vimo locelired pxogcnic infection 
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secondaiy to measles or influenza Sixty testes weie studied his- 
tologically The pathological process seems to be a continuous one 
which Mills divides into six stages He says that the edema may 
lepiescnt acute nijuiy in anothei foiin and loimd cell infiltiation 
suggests that possibly other factors than toxins may have a pait 
In the absence ot definite evidence to the contraiy the cause of the 
lesions IS assumed to be due to cncnlatmg toxins This obseivation 
IS of mteicst m the consideration of the testicnlai lesions of mumps, 
smallpox, diphtheria, malaiia, filaiiasis and other conditions where 
the organism is eithei not denionstiable oi iinknown Mills furthei 
states that the Stieptococcus hemol3Tiens piodnced moie extensive 
change, while measles and epidemic influenza had little appaient 



Fio 200 — Abscess of testicle No culture Author’s case A, A, A, tufts of sonii- 
niferous tubules protruding through tunica albuginea, D, hydatid of Morgagni, C', epi- 
didymis Lateral view 

effect The testicnlai changes m pneumonia aie without appaient 
clinical manifestations, aie non-specific, focal in character, independent 
of the infecting organisms oi of the antecedent disease 

I have been unable to find desciiptions of the oichitis which is said 
to occur in influenza, glanders and othei infectious diseases, but it 
seems unlikely that their pathology offeis any peculiarities 

From the foiegomg consideiation of the etiological factors, of the 
probable paths ot infection, and of the pathology it is possible to state 
that acute orchitis can occui undei three diff'eient conditions 

1 As a localization of a primary" infection (mumps, typhoid, syphilis, 
pyogenic septicemia, etc ) 

2 As a localization of a secondaiy infection is one of the above 
conditions 

3 As a piopagation of a urethritis piimaiy or secondaiy to a pyo- 
genic infection of the prostate, urethra, oi bladder neck 

It must not be forgotten, however, that a severe orchitis may be the 
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bngbt for \\c lia\e the won! of Gov<lm“ tlmt sjx.niwtoioa lm\o Ix^eii 
found ui the senicu after sucIj treatment Mso in tlio words of Ke> cs 
'AMmtc\'er part of tlie parenchMim Ims not licin destro'ctl 1)\ sclerosis 
will continue to functionate and the tcstiedc Hindi hns In^cn s^'philitic 
for \xan ioa\ still secrete sixmiatozoa ''tttindar^ mfcction w not 
to be cipccteil 

There seem to lit no aetual fipin*s at Imml os to tin, frcriucuc\ of 
suppuration ui tlie orchitu of biimlliiot but if He arc to l)elie\c h*s 
mooet • scconJar^ infe'ctioii u not uiie'oiiiiiion We are iiL>o lift in the 
(larkas to the probabilitj »)f lulatirnl iiifeTtion llie minute patholog 
ical picture of tla-be te^aticUis {lamtc^tl for us In Councdiimii* and the 
apparent freriuincx of suppiinitnc proe-e^scs make the prognosis of 
such an ordntis bad from l\ ere point of mu 

PNogenic infection of the tcaticic primary or ‘^ccoiulun ajiart from 
the diseases alreaiK cnumerote<l se*ciiis nc%cr to lie hilateral Destruc- 
tion of the ghnid u giniralK so e'oiiiplete as to require its rcino\nl 
F^en successful attempts at con>cr\ution Hill Ico\c lalnnil onl\ a srunll 
mass of scar tissue 

Traatmeat.— The plnsician must lie guided in his treiitmint of the 
case b\ local and Rctiiral conditions. 

In t\*p]ioKl fc\cr and inumps corl\ and tliorough drainage of the 
tumcaf sacb\ incision and of the epKhdtinis and tcitide b\ multiple 
puncture ma\ lie considered ami m certain cai« inaj be ne^cessan 
Falhatne treatment Hill prol>abl> bufficc for most cases and in the 
absence of actual suppuration the results ma\ lx: as good as vntJi 
dnunage 

lu the far-admneed caais witJi free pus and mudi tissue destruction 
orcbidectonn m indicated 

The recent studies of orchitis in mumps b\ Uonnamour and Uardm*^ 
throw some light on tJio possible prophjlaaw of tins complication 
Sixt} fi\-e patients admitted to their stmee mth mumps but with- 
out ordutB were giNicn an injection of 20 ec of ihphthena antitoxin 
■kmong these patients onlj 6 per cent <lei eloped orchitis and this 
was mild Another group of 7 patients were similarij treated and 
none dc%cloped ordntis Thpsc mxestigators think that the results 
are suggestue that the prophylactic mjcction of antitoxin may ward 
off or attenuate comphcations m o disease of which we do not know 
the cause such as mumps. 

Bdlengcr and Eldcr^* lia\e recently pomted out the danger to the 
^ mumpa and describe a technique (longitudinal incisions 
through the tunica albugmcft) for prov'entmg atrophy Three testes so 
operated upon by them are now normal 2 after three years 1 after 
twent\ months. 


In syphflis, arsphenamine or neoaraphenamine and mercury will pro- 
au« good often brilliant results The knife is mdicstcd but rarel\ 
mfections of the testido the tune-honored measures 
A? support of the scrotum by a suspensory 

n Alexander bandage mav suffice 
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On the other hand, one must not forget that orchitis may appear 
spontaneously m a previously healthy individual, as m the case of 
Du Bois® and of Le Fur-- and m those reported by the writer ^ 

Some diflSculty might be encountered at the onset m differentiating 
between a torsion of the testicle and an orchitis TMiat begins as a 
torsion may rarely become an orchitis, owmg to the mterference with 
the circulation of the testicle and its subsequent invasion by bacteria 
Exploratory mcision or the gradual decrease of s> mptoms under pallia- 
tive treatment, with atrophy of the testicle, will generally differentiate 
the two conditions 

Prognosis — The prognosis m acute orchitis maj’’ be dmded into 
that for the patient, and that for the testicle involved, with a pos- 
sible subdivision which takes the other half of the scrotum into con- 
sideration 

The outlook for the patient himself depends upon the nature of his 
infection In t.^phoid fever, mumps, smallpox, sj'phihs or any other 
general mfection, the mortality seems to be not at all influenced b}' the 
mter\ention of an orchitis I have also seen no account of a death 
followmg orchitis when due to p\ ogenic organisms, whether primary or 
secondary 

The changes of sa^ mg the testicle vary also \nth the kmd of mfection, 
and must be considered from the stand-pomt of spermatogenesis, as 
well as from that of mtemal secretion If extensive suppuration has 
taken place orchiectomy will be necessary In certam cases evacuation 
of the pus by trocar or simple mcision mav suflBc“e It is to be expected, 
however, that the remainmg portions of the testicle wiU eventually 
become so atrophied as to be of little or no value to the patient except 
possibly from a ps;\'chic stand-pomt 

In tA^phoid fever the combmed statistics of KmnicutB® and of Hare 
and Beardsley^^ show an mcidence of suppuration of 22 5 per cent The 
percentage of bilateral orchitis is verv small (Ehnnicutt 0 42 per cent, 
and Hare and Beardsley 0 44 per cent) \Mien suppuration does not 
occur, atrophy, more or less complete, is to be expected, with a conse- 
quent destruction of the functional actmties, especially spermato- 
genesis, of the organ Smith^i tias recently shown us that this is due 
to a destruction of the arterial supply of one or another portion of the 
testicle His case also suggests the desirabiht\ of dramage at an early 
stage of the mfection 

In mumps we have seen that orchitis occurs once m about e^ery 
3 cases Laveran and Catrm-^ show a bilateralitv of 30 per cent, and 
a subsequent atrophy of 60 per cent of the testicles so affected Sec- 
ondary infection does not seem to be mentioned Smith’s recent 
work^ in this affection suggests that the subsequent atrophy, vhich 
completely destroy s the sexual function of the gland, may be obviated 
or lessened by early operation It has been shown that the testicle is 
attached by the Spirochieta paUida rather infrequently (67 tunes m 
2170 cases, Heyes^'), and both sides are affected m 6 7 per cent With 
proper antis\'phihtic treatment the future of the testicle seems to be 
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bngbt for wcha\c the wonl of Go^sclm” tliat sptnuotozoa liQ\e been 
found m the semen after such trcatnnnt Vise m tla. n*ords of Kc\cs 
"U'hate\'er part of the parench'iua Ims not been destroN cd 1)\ sclerosis 
TxiU continue to functionate and the testicle ushicli has liccn s\-philitic 
for \Tar8 iiuin still becrcte s|)tmiatozoa fcccondan infection is not 
to be eipccte<l 

There ‘(oem to be no ae-tmil fipun^s at haiMl as to the fnxjUtncN of 
suppuration m tlic orchitis of sinalliiox l)Ut if wt an. to l)elie%e Es 
monet * sccoodan infection is not uiicoiiiinon ^\c an. aL>o left m the 
dark as to the probabditj of bnntcrul infection The ininutL patholoff- 
ictil picture of tlicsc testicles \>uinte<l for us b\ Councilman* and the 
apparent frcqueiic% of suppuratuc pnicesscs make tlm projniosLS of 
such an orchitis bad from c\ en point of \ ji ic 

Pixipenic infection of the tcstidi pnman or •-ccoiuLir^ ojiart from 
the diseases alreadi cnmutratetl ^cinis never to lie bilateral Destruc- 
tion of the fjland is gencrullv so coinpiLtc as to require its rtiuoxTil 
E\*en successful attempts at a>n:Ar\ation nill leave lieliiiul onlv a suiall 
mass of scar tissue 

Treatment.— ilic phvsicuin must l»c guuh-d in his trcatmint of the 
case b\ local and peneral cooditioRs. 

In tv*phoid fever and mumps corlv and thorough dramagt of the 
tunica] sac bv incision and of the epididvmis ami testicle bv multiple 
puncture mav Iw considertsl and m certain cast's mav be nocessarv 
Palliative treatment will probablv suffice for most coses and in the 
absence of actual suppuratiuu the results mav lie as good ns with 
dm mage. 

In the far-advanced cava with free pus and inui-h tissue destruction 
cw'diidectomv m indicated 

The recent studies of orchitis m mumps bv Bomuimour and Bardin*^ 
throw some light on the possible prophvlaiis of this complication 
SL’rtT-fi^e patients aduutt^ to their semco with mumps, but with- 
out orchitis were given an injection of 20 cc. of diphtlicna antitoxm 
^ong these patients onI> 5 per cent developed orchitis and this 
was mild Another group of 7 patients were immlarlv treated and 
none dev*cloped orchitis. These investigators think that the results 
^ suggestive that the propbv lactic mjection of antitoxin maj wnrd 
on or attenuate complications m a disease of which we do not know 
the cause such as mumps 

^d Elder** have recently pomted out the danger to tlie 
+ 1 , ^ ^ mumps and desenbe a technique (longitudinal incisions 

routine tumca albugmea) for preventing atrophv Three testes so 
Upon bj them are now normal 2 after three vears 1 after 
twenty months. 


sjThihs anphenamine or neoarfcphenamine and mcrcun vnll pro- 
U ^ often briUiant results. The knife h indicated but rareh 
of r«r mfections of the testide the time-honored measures 

or ar> S wpport of the scrotum b\ a suspensory 

or an Alexander bandage may suffice 
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On the other hand, one must not forget that orchitis may appear 
spontaneously in a previously healthy individual, as m the case of 
Du Bois® and of Le Fur-^ and m those reported by the writer ^ 

Some difficulty might be encountered at the onset m differentiating 
between a torsion of the testicle and an orchitis A^diat begins as a 
torsion may rarely become an orchitis, owmg to the mterference with 
the circulation of the testicle and its subsequent invasion by bacteria 
Exploratory incision or the gradual decrease of symptoms under pallia- 
tive treatment, with atrophy of the testicle, will generally differentiate 
the two conditions 

Prognosis —The prognosis in acute orchitis may be divided into 
that for the patient, and that for the testicle involved, with a pos- 
sible subdivision which takes the other half of the scrotum into con- 
sideration 

The outlook for the patient himself depends upon the nature of his 
infection In typhoid fever, mumps, smallpox, syphilis or any other 
general mfection, the mortality seems to be not at all influenced by the 
mter\ention of an orchitis I have also seen no account of a death 
follo'ft mg orchitis when due to pyogenic organisms, whether primary or 
secondary 

The changes of savmg the testicle vary also with the kmd of infection, 
and must be considered from the stand-point of spermatogenesis, as 
well as from that of internal secretion If extensive suppuration has 
taken place orchiectomy will be necessary In certain cases evacuation 
of the pus by trocar or simple mcision may suffice It is to be expected, 
however, that the remammg portions of the testicle %\nll eventually 
become so atrophied as to be of little or no value to the patient except 
possibly from a ps^ chic stand-pomt 

In typhoid fever the combmed statistics of Kinnicutt^* and of Hare 
and Beardsley^ show an incidence of suppuration of 22 5 per cent The 
percentage of bilateral orchitis is very small (Kmmcutt 0 42 per cent, 
and Hare and Beardsley 0 44 per cent) ^^ffien suppuration does not 
occur, atrophy , more or less complete, is to be expected, with a conse- 
quent destruction of the functional activities, especially spermato- 
genesis, of the organ Smith^^ has recentlj'^ shown us that this is due 
to a destruction of the arterial supply of one or another portion of the 
testicle His case also suggests the desirability of drainage at an early 
stage of the mfection 

In mumps we have seen that orchitis occurs once m about every 
3 cases Laveran and Catrm-^ show a bilaterality of 30 per cent, and 
a subsequent atrophy of 60 per cent of the testicles so affected Sec- 
ondary mfection does not seem to be mentioned Smith’s recent 
vork^^ m this affection suggests that the subsequent atrophy^, which 
completely' destroy s the sexual function of the gland, may^ be obviated 
or lessened by early operation It has been shown that the testicle is 
attached by the Spirochieta pallida rather infrequently (67 times m 
2170 cases, Key'es^^), and both sides are affected in 6 7 per cent With 
proper antisy'philitic treatment the future of the testicle seems to be 
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GEMTVL TUUVUCUUtelb, 

BtJ D>XUNGUI BVU^E^ M 1- \ CJJ 

Tee tcmi genital tul>crcuIoMi m its stncteit wnsc refers to an 
101 asjon of tljQ molt genital organ’s i ^ ijinliduncs teste's, scrotum 
Misft (Icfcrcntin scinma] \ cycles and jiroatatL Unfortunatch the 
leas accuratt term genito-unnar\ tulxmilosis is iiscel b} man\ 
when tht\ refer to purcli genital tulxrcnIo>is, Nor is the term alwai s 
incorrect for it is well Known that tlit unnan tract i e Kulnevs 
ureters, and bladder is often in\ol\c<l tniiultnncou3l> witJi the genital 
tract ^\1uch of the two tracts was pnuionh attflckctl does not con 
cem us here nor u it alwaj’s possible to dctcnuinc this point 
I wnJi to stress at once, however that this chapter ileals pnuianlv 
w ith tulwrculchos of the mole genital organs tulicrculusis of the unnon 
tract will be dealt with onlv os it is found to be coincidental with the 
genital tubercukttis. 

Incidence of Tubercnloali — Tlic statistics of the world show tuber 
culosis to be one of the mitot common and fatal of all dij<*ascs Comet** 
savs that m 1S94 m Gerrannv the duitli rote from tulierctilosis was 
2) per 10 000 while m 190S the number fell to 10-i4 hrom ISOO to 
1900 10S004 died of tuberculosis of the lungs while m 10 000 this 
disease was found m other organs. 

That the fight against tulKTculosis is proving successful is obvious 
from the figures now at hand In the registration areas of the United 
States the death-rate for 19.W for oU forms of tuberculosis was >S o 
per 100 000 of population In Mosachusetts for 19J4 the death rate 
from lung tulxrcuiosis alone was 41.3 per 100 000 and for other forms 
of tuberculosis 4 9 per 100 000 

The figures for Uoston Massachusetts for 1033 show a mortahtv of 
GO 7 per 100 000 for puliuonarj tuberculosis and 7 4 per 100 000 for 
other fonns of this disease Unfortimatelv there seem to I)e no avail 
able national state or municipal statistics winch give satisfactory 
clctiiU, of tire diitnbution of tho disease among the different organs. 
AIm) It ma\ Ik: said m the light of our present know ledge of tulierculosis 
that these figurro must necessanlv be aomewhat unreliable. If a patient 
IS reported as dving from renal tuberculosis for example who can sav 
unless an autopsv was done that lung tuberculosis did not exist? 

Incidence of Oenito-urliiiry Tubercaloiis.— IIcssc^* has collected a 
large of statistics on tlie frequency of urogemtal tuberculosis, 
in 10,S&4 autopsies lesions of the gemto-unnarv tract were found m 
- n per cent KnvwicKi ** in 500 autopsies on tuberculous subjects 

M U 1— 3'_ 
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Combined with these measures, or with surger\ , the patient should 
be given some urmaiy antiseptic (preferably sandalwood oil or hexa- 
methylenamm), an abundant supply of liquids, a good cathartic, and 
a light diet 

Meantime if he is suffeimg fiom one of the general mfections already 
mentioned the treatment of this should go on as usual 
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In nn annl\ sis of lo4 cases of cpidHlxiual tuberculosis from tlio MfiivMi- 
chusetts General Hospital, the MTitcr' found tubcrculoios of the kidney 
in IS Of these the genital lesion apparently preceded Oie renal 
infection in 11 \\hLreas in 7 thckidne\ wosprolmblN first m^ oh ed 

Kc\es” has reiwrtcd 100 ^latients bearing I >3 tuljcrculoiis epidi 
d\'iucs. Vmoug these renal tuberculosis had jircccdcil tlic genital 
Icswn in 11 aiscs iihilc extension of genital tuberculosis to the kJdne^ 
took place nine tunes. 

From our material and from the htcratun, I ha\c gatlicred 1S02 
cases of gcnito-urinar\ tuberculosis Most of them arc infections of 
the gcmtal tract alone m others the unnnr\ organs an, also in\ohed 
Certain \aluahlL deductions can be nmilo from largo a mass of 
matenak 

Out of S21 cases ui which the comhtion of the tpididjmis was 
described 017 or 7o 1 i>cr cent, were tuberculous 

The prostate and ^ csides together were said to «ho\\ tuberculosis in 
1100 out of 107) or 09 7 ptr cent while iliscase of the testicle was 
noted m j 7 0 per cent of 739 cases. 

Hesses* btatistiGJ comprise SI) cases of urogcmtol tuI)crcuIobis 
collectttl from 17 dUTcrent authors. Tlie prostate was tulxirculous in 
x)9 or OS-j per cent \cconlmg to llurckhanlt •“ tlic prostate is 
m\-aded in T\ per cent of all ca^es of gemto-unnarj tulierculosis a 
statement liosctl upon the uncstigation of much matcnol As tlie 
onl\ chmcal metiiod of detecting foci in tJie ])rostato is !» digital 
examination there is a certain percentage of error an obscr\*ation 
which I find agrees with that of ffailC ami ^^otI ** This error lies 
generallN m the detection of small early and cculrall\ located lesions. 

In his studj of a senes of 1-104 autopsies of cases of gemto-unnan 
tuberculosis Botbe** found Oo per cent with prostatic in\ol\ement 
This correbponds to the findings of LowsJev and DufT^^ wjio found the 
prostate in\ oh cd in GS 0 per cent 

\oung“* m a recent communjcntion reports oO cases of gemtal 
tuberculoiis The prostate and vesicles were iniohetl in ah theepid- 
idvimPs was unilateral m 14 bilateral in 31 

Certain authors claim to ha\e found isolated prostatic lesions in con 
solcmble number Out of a jKwsiblc (142 cases I find that the prostate 
alone w as regarded as tuberculous m 21 C per cent On the other hand 
Soxtorph in a senes of 20o coses of genito-unnorj tulicrculoais has 
reported oiiK ‘J such lesions and bawainuro •* from \anous bourccs 
collected but 11 more, kftcr consiiJcnng all the evidence, and with a 
large clinical and laboratory cxpcncnce of lus own he tlnnl^i that the 
primary focus of gemtal tubcnnilosis may anse m the prostate an 
opinion shared by K. M Walker “• 

, ^ other hand in 1911 Ccorge Walker”^ whoso opinion is 
backed b\ much c’qieninentnl work has laid mucli stress on the ranty 
of pntnarj prostatic tuberculosis ond after reviewing the htcrature 
with great care foimdonly 3 coses m which the pnmnrv focus undoubt 
e«I\ lav m the prostate. One was rcl>orted hv Cnuidou ** and 2 others 
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found 5 per cent with involvement of the urogenital tract. Fowler and 
Godlee“3 found 5 27 per cent, and Reclus,®^ many years before, reported 
12 8 per cent 

Quite startling is the statement of Uchimura,“2 that in 1830 autop- 
sies on Japanese subjects, he found 629 cases of tuberculosis, the urinary 
or gemtal tract being involved m 210, or 33 per cent 
Bothe,^^ writing m 1927, collected a large mass of statistics from 
varous authors and found that in a series of many thousand autopsies 
upon patients who died from some form of tuberculosis the genito- 
urinary tract was involved in 5 13 per cent In a group of 907 cases 
of genito-urmary tuberculosis 65 per cent showed evidence of an 
associated pulmonary lesion 

Lowsley and Duft‘^“ m 1930 reviewed an enormous mass of statistics 
In a series of 52,070 autopsies they found an incidence of 2 1 per cent 
of urogenital tuberculosis 

In 1933 Sweany*®^ reviewed this phase of the subject with great care 
He states that genito-uimary tuberculosis is to be expected m about 
1 per cent of autopsies for all conditions 
The above figures apply largely, if not entirely, to adults In children 
the urogenital system is far less frequently attacked 

Poissonmer,®® in a very complete review of the subject of infantile 
gemtal tuberculosis, collected 91 cases from various sources, the greatest 
number 44, having been observed by Broca^® among 46,000 juvenile 
hospital inmates Ritter,^® in 1909, found but 14 cases among 5000 
tuberculous chddren, Molhere and Augagneur,^^ 1 instance in 183 
cases of lung tuberculosis The Massachusetts General Hospital has 
had 11 such cases from 1872 to 1920 among 401 admissions (including 
re-entries) for this condition, a percentage of 2 74 The figures from 
other sources give a proportion of urogenital tuberculosis m mfants and 
children of about 1 m 200 cases of general tuberculosis 

Tuberculosis of the Gemtal Organs —The compilation of statistics is 
made a little difficult for the reason that the terms “genito-urmary” 
and “urogemtal” tubercidosis are loosely used by almost all writers, 
and the general profession is only too apt to class under one of these 
names an infection of the genital tract alone 

HinmaM® has pointed out (1928) that one of the characteristics of 
genito-urmary tuberculosis is its tendency to spread from one part of 
the tract to the other, regardless of whether the primary lesion is m 
the urinary or genital system Thus one finds many cases with “gemto- 
urinary” tuberculosis m which it is impossible to say where the primary 
focus began, this difficulty being intensified by the fact that the extent 
of a lesion caimot be taken as an indication of its duration 

'V\dnle opunon is practically unammous that the kidney is the first 
organ to be attacked m infections of the urinary system, there is less 
unanimity in the matter of the genital system Most authorities agree 
that the primary focus is m the epididymis, certain others beheve that 
the infection begins in the prostate, while a few put the bmden upon 
the seminal i esicle 
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alwcesse* reprcueiit JO per cent of thosu so dLaOosctl Uamlall s* 
findings wouJd be more coimucmg were it not for the fact that all died 
of a generolucd acute or chronic tuberculosia, or of a pulmonarj 
Iwon In onlN 1 of the 0 cases woa the prostate alone uuoKed m the 
others die N'esicles or epiduh nics or unoflr\ tract sharctl m the disease 
and under these conditions I fetl that no one u wise enough to saj 
which organ was first in\oKcd It is important howc\cr to rcaluc 
from tins stud^ that the prostate can l>e m\udctl 1>\ tulicrciilosis in an\ 
one or all of its anatoinicol parts 

\^e ha\e seen that the stuunal \csiclt like the prostate is uu'aded 
sccondan]\ 1)\ tulicrculo^is with great frwjueiicv Pnniurv lesions 
on thu other liand areapparenth almost as ran. as those of tliL prostate 
Hus \icw IS somcwliat slinktn 1»\ tiu fact tliat m 2S 5 per cent of JS7 
cases, of the senes of 1S(j2 mcntiomn) al>o\i the seminal W'sidt alone 
was saul to Iw tulicrculous. Hut whnt wan vjjul of the so-enllcd isolatwl 
prostatic lesions applies to those of the xesick^s, and careful seutin\ 
would undouhtcdI\ tluuinatcuiostof the aiiortctl cases 

^ouDg^* the most ardent aJ\ocate of the mcw that the scminnl 
N'esicle IS the pnman focus m genital tul<rcuIosi3 lias eolletted inucli 
niatena! from the literature to l>car out Ins belief He sa\ s, 1 uming 
to the hrendi literature I find diot Gu\on the father of modem 
urologj 8taU*d oian\ \ears ago that the tuberculous process begins 
geoerallN in the seminal N'eaidwi. Ho citcil 2t) necropsies m whidi the 
faeminal N'esidca were found to be pnnmrilv tlic site of diseusc in 2 
cases oal\ the semuial \csiclus were mvoKcd and in lU cases the pros^ 
tate was infected Dimultaneoudv with the \wicle« In 1 case the 
prostate alone was in\ohed In 220 clinical obscniitions of patients 
buffering from urop-mtol tulierculosis which Cu\on exammed person 
ali\ 40 cases were isolated genital tulierculosis 74 were cases of 
tuberculosis of the unnan organs, and lUS were combined unnnrj 
and genital tuberculosis In 127 dmicaj cases m bo\s suffering from 
urogemtid tuberculosis before the ago of pubcrt\ Gu\on found the 
prostate m\ol\ed in 50 prostate ond seminal ^eslcles mil epidid 
Mnes m 2 and all of the genital orgons m Gu\on assert^ his 
belief that the tuberculous process begw most frequentK m the seminal 
^eslcle3 and that the in%ohement was from withm outward toward 
the external gemtnlia 

“The statistics seem therefore to show condusixoK tlmt m the 
great majont\ of cases the pmnarv mNob-ement is m the seminal 
^eslcles (or prostate) from whidi the epidid\'mes or testicles arc sub- 
8equentl> in\oIved the external disuse being bilateral m from 30 to 
50 per cent of the cases. In a probabh larger percentage of the coses, 
tbe m\oh-ement of the seminal \e3icle9 is bilateral (01 per cent of m\ 
cases in senes B and probabh higher) 

That the semmal \ esicle alone is not infrequentl\ attacked b\ tuber 
^osifl IS shown m tbe m\'estigation3 of Sunmonds.^ He performed 
-10 autopsies m whidi the prostate alone was m\ oh ed m 20 the semmal 
^■esldes alone m 10 and the epididvmis alone m 10 From this he 
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by KrzyAvicki 1^° have been fortunate enough to have such a case 
of primary probtatic tuberculosis, which was found to coexist with 
adenomatous hypertrophy of the gland A somewhat similar case 
was reported by Koll,®« and he in turn cites 2 other apparently authen- 
tic examples of this rare and mterestmg lesion Practically all the 
other authors mentioned above, who claim to have found isolated 
prostatic tuberculosis, have based them conclusions either on clinical 
evidence, or upon the fact that although other foci were present m the 
genital tract, those of the prostate were further advanced and more 
extensive I have already pointed out that clinical evidence is unre- 
liable, and the consensus of opinion of experienced pathologists is that 
the apparent age of a tuberculous process does not necessarily deter- 
mine its priority I do not recall a single proved case m the genito- 
urinary clime at the Massachusetts General Hospital, or am I aware 
that the autopsy records of the hospital contam one 

In recent years the most intensive study has been made by a number 
of investigators as to the frequency of primary prostatic tuberculosis 
Bothe^* in 1927 collected 9 cases, these including the 5 already cited 
by me As, however, only 4 of these 9 had complete autopsies the 
remaining 5 (including my own case) must be accepted only tentatively 
as actual instances of primary prostatic tuberculosis In substantiation 
of his belief that primary tuberculosis of the prostate gland is an un- 
common findmg, Bothe^* states that the case he reports, namely tuber- 
culosis of the prostate associated with adenomatous hypertrophy is 
the only one ever to have been found at the hospital of the University 
of Pennsjdvama He states further that no similar case has ever been 
observed at the Presbyterian Hospital m Philadelphia 

In 1928 McKenna and Sweany'^^ studied 174 autopsies of tubercu- 
losis of the gemto-urmary tract The fact that these patients died of 
tuberculosis, a circumstance which indicates that the disease was in 
its most advanced stage, somewhat vitiates their findmgs They 
conclude from this study that '‘tuberculosis of the prostate is more 
common than the literature would lead us to believe ” The study of 
their material showed that “primar)'^ tuberculosis of the prostate 
occurred m 4 2 per cent ” 

Lowsley and Duff^^ m 1930 reviewed all the evidence most carefully 
with the result that they were able to find “but one case m which tuber- 
culosis of the prostate was undemably primary ” 

In 1930 RandalP® took up the question He cited several authors, 
among them Lehman,** to whom he attributes the statement that 
“primary mvoh ement of the prostate is frequent” and that “he could 
defimtely show that m 17 instances of the 86 studied at autopsy the 
original focus was either in the prostate or seminal vesicle ” Continu- 
mg along the same Ime of mvestigation Randall** studied 1215 post- 
mortem exammations, encountering among them 16 cases of abscess of 
the prostate Xine of these were tuberculous, giving a percentage of 
56 2 for the group of 16 cases Randall** goes on to say that “as 343 
patients of the autopsx senes died of tuberculosis, those nine cold 
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of the uropemtai tnict m others tuberculosis of the lungs, but health) 
gemtaha George Walker '“after a careful renew of all the literature 
of this subject thinks that while tubercle liacilli ma) i\ell find their 
wa% mto the semen m the e\cnt of tulierculous genitalia there is no 
posjtne proof that the\ can be secreted b\ llcalth^ organa The sub- 
ject is of some importance os undoubted examples of \Tigiiial and 
ccnicol tuberculosis, anaing apparentK fitxn sexual contact, liaic 
been reported. 

Cunningham* states that in many climcul cases where the ^CblcJc8 
and prostate were tuberculous smears of tlie material ex 

presstKl show tubercle bacQli in less tlmn 15 per cent of the cases 
examined 

Herman** cinmmed a patient i\ho liad tlic clmicai evidences of a 
pnmar) prostatic tuberculosis. Careful studies showed no dtmon- 
itrable endcnce of tuberculosis clscuhcre Tlie patients sjmptoms 
suggested Biiuplo mtcrstilial prostatitis. On the other hand bacteno- 
logicnl studies of the semen showed tJic presence of tubercle bacilli 
on two occasions. There were no dtnionstmblc diangcs in the %'osides 
oreptdid)Tnes. TheunnawnsDonnalate\tr\ examination 

ToberoilMi* a! Othor Orian*.— The frcquenc\ of a tuberculous infec- 
tion of other organs prcceduig or accoiupun\ mg liiat of the genital 
tract IS well recognized 

In mj senes of cnsca of tuberculosis of tho epidulsmis, tubercu- 
losis of organs other than those of tho genito-unnar) tract was found 
m 5o.8 per cent. The lung was most frequcntl) d tossed with a total 
of 3o cases, 22 7 per cent of the whole Kkhic) and bone infections 
came next with 7 cases each I hn\e also showTi eLacwhcrc* that the 
disease quiescent or acU\c maj be found in the jomts, larjtix, glands 
meninges, middle ear pentoneum and ischiorectal fossa It will be 
found in man) cases that these lesions ha\‘c preceded often for se\‘eral 
years, the tuberculosis of the urogenital tract 

Keyes'* found a prc\iou5l) existmg process m 3C out of 100 cases os 
he graceful]) puts it the disease is alwnvs flittmg between bone and 
lung and urmarv tract, Simnionds* m 35 coses of gemto-unnar) 
tuberculosis found lung infection m 27 Stemthnl*" m 24 cases found the 
lungs m^■ol^•ed twenty two times and Socm** fort) -two times m 52 
cases of gemto-unnorj tuberculosis. In 37 cases of the latter Oppen- 
henn*“ found 81 per cent of lung invohement while m Redus *• cases 
rt was present m 60 per cent. 

To these imprcsan-e figures may be added others collected b) Bothe'* 
wherem \'anous authors aro quoted as haMng lun g tuberculosis m 
anvwhere from 27 per cent to 85 per cent of cases of gemto-urmarj 
tuberculosis. In asenesof 94 caeesof epididvmal tuberculosis Kretsch 
reported eitragenital lesions m 79.8 per cent In a similar stud\ 
^efa mvolved 765 collected cases of tuberoilosis of the prostate gland 
Lowsley and Duff’* found e^'ldence3 of pulmonar) tuberculosis m 67 
If ^ recent r^rt of 50 cases of gemtal tuberculosis 

showed lung lesions acti\ e or quiescent m B5 per cent and renal tuber- 
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concluded that the primary focus in the genital tract pioceeds from 
the seminal vesicle in one-quarter of the cases 
Primary tuberculosis of the testicle is conspicuous for its rarity 
K M Walker and Hawes“® accept as authentic cases reported by 
Dufom,“® Langlet^'* and Schmidt, ““ while that of Barhng“^'“^ is 
vouched for by these authors, as well as by Geoige Walker 
Mark'^“ has reported in detail a case of tuberculosis of the testis, 
apparently primary in that organ It is, however, to be noted that a 
second and more careful examination of the excised specimen showed 
a single tubercle m the epididymis “which difleis m no respect from 
those found m the testicle ” The pathologist also states that “from the 
appearance of the lesion in the testicle and epididymis one is not able 
to say with certainty which may be the older Histologically the pro- 
cesses m both are identical ” 

Tuberculosis of the glans penis may rarely occur (1) as an isolated 
lesion, (2) in association with tuberculosis of the genito-urinary tiact 
or elsewhere, (3) by direct infection (circumcision, coitus) George 
Walker^^^ has collected 5 cases m the first group, 3 m the second group, 
and says “several (instances of infection from circumcision) have been 
noted in the Johns Hopkins Hospital “ He has collected some 31 
others from other sources I have not seen an example of it 
Livermore^^ (1928) states that he has seen “only a few cases ” The 
lesion assumes two forms, lupus, which is superficial and similar to 
that of the face, the cavernous type, which is deeper and involves the 
erectile tissue Similar cases are reported by Yokohata,^-® Chiisteller,-® 
Oraison,®^ Zarubin,^^ Frontz and McKay 

The question of infection from coitus has raised extensive discussion 
Pinaud®® cites 4 cases of tuberculosis of the penis fiom fellatio Fiank®^ 
and Kraemer®® regard tubeiculosis of the penis from normal coitus as 
impossible, on the other hand, Senn,®® Oberndorfer®® and Williams®® 
regard such an infection as possible 

Primary tuberculosis of the urethra is evidently an extremely rare 
condition One, apparently authentic, was reported m 1928 by Roed- 
erer Three others were reported by Rieben®® (1927) Secondary 
infection with tuberculosis is not infrequently seen in the course of 
tuberculosis of the genito-urmary tract I have operated upon 1 oi 2 
such cases, and there have been several others, treated by dilatation, in 
the genito-urmary clinic at the Massachusetts General Hospital 
Asch,^ Sawamura,®® Uchimura,“^ Halle and Motz'^'* and others report 
several instances Such strictures often accompany bilateial renal 
tuberculosis In making a diagnosis of tuberculous stricture of the 
urethra, one must of course be very sure that the condition is not, after 
all, due to trauma oi to an old gonorrheal urethritis 

Tuberculosis ot the vas deferens is found sooner or later in practically 
all epididymal lesions, especially on the side first involved Infections 
of the second vas are not so common, and develop later m the disease 
Tubercle baciUi have been found m human semen, and in that of 
ammals, by numerous observers In some cases there was tuberculosis 
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of thcuroRcmtal tmct m others tulwrcuJoais of the lunps but licftlth> 
genitalm George \\ oiker ^ after a careful renew of all the literature 
of this subject, tlimka that while tubercle IwiciUi maj \n;Il find tlicir 
wa^ mto the semen in the event of tuberculous genitalia there is no 
positive proof that thej can be secreted b\ hcalthv organa Tlic sub 
ject IS of some importance os undoubted c-vamples of vaginal and 
cervical tuberculosis arising appaantlv from sexual contact Imvc 
been reported 

Cunningham* states that m nian> dinicjil ca'ves where the vcsides 
and prostate were tj'picallv tuberculous smears of the material ux- 
presstd show tuberde bacilli m Jess tlian J5 per cent of tlic ca'es 
examined 

Herman** exammed a patient who had tliu dmical evidences of a 
pnmarv prostatic tuberculosis. Careful studies aliowcil no demon 
strable evidence of tuberculosis elsewhere. The patient s sjinptoms 
suggested simple interstitial prostatitis On the other hand bacterio- 
logical studies of the semen showed the presence of tuberde bacilli 
on two occasion*. There were nodiuionatniblo cluingcs m the ve&icles 
orepididjTucs. l*hcunnewasnorTunlatovtr 5 oammation 
Toberculod* of Oth*r Orfan*.— file froqumej of a tuberculous mfeo 
tion of other organs, preceduig or occompanvmg that of the genital 
tract is w^ell recogmied 

In niv senes of lo4 (uses of tuberculosis of the cpididjinis, tubercu 
losia of organs otlicr tlian those of tlio gcnito-unnan tract was found 
m 55.8 per cent Tlic lung was most frequently diseas^ vnth a total 
of 3o cases 22.7 per cent of the whole Kldncv and bone infections 
came next with 7 cases each I liave also shown elsewhere* that the 
disease quiescent or active may be found m the jomta, larynx glands 
meninges, middle ear pentoneum and ischiorectal fossa It will be 
found m manv cases that these lesions liave preceded often for several 
years, the tuberculosis of the urogenital tract 
Keyes** found a previously existing process m 30 out of 100 cases as 
he gracefully puts it, the disease is alwav's fiittmg between bone and 
lung and unnarv tract Suunionds® m 35 cases of gemto-unnary 
tuberculosis found lung infection m 27 Stemthal* in 24 msp^ found the 
lungs mvolved twenty two tunes, and Soon® forty two times m o2 
caaes of gemto-unnary tuberculosis. In 37 eases of the latter Oppen 
henn® found 81 per cent of lung mvolvvement while m Recliis ** cases 
it was present m 00 per cent. 

To these impressive figures may be added others collected by Bothe'* 
wherein v-anous authors are quoted as having lung tuberculosis m 
27 per cent to 85 per cent of cases of gemto-unnary 
tuberculosia. In a senes of 94 cases of epididvinal tuberculosis Kretsch- 
reported cxtrngemtal lesions m 79^ per cent. In a siniilar study 
winch involved 706 ejected cosea of tuberculosis of the prostate gland 
l^owiiey and found evidences of pulmonary tuberculosis m 67 

Toung 8“* recent report of 50 cases of gemtal tuberculosis 
Mowed lung lesions active or quiescent, in 65 per cent and renal tuber 
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culosis, unilateial or bilateral, in 28 per cent These figures, while 
more or less repetitious, serve to demonstrate clearly the fact that the 
patient with gemtal tuberculosis is pretty likely to have one or several 
other tuberculous foci, and a lung process which has escaped the 
memory of the patient and the observation of the surgeon may not in- 
frequentl}'^ be uncovered by the unwise choice of ether as an anesthetic 
Pathogenesis — AVhile two tj pes of tubercle bacilli, human and 
bovine, may be found in man, a recent study by Eastwood and Griffith'’^ 
would appear to show that the human type is alone found in lesions 
of the genital tract These investigators examined 17 cases affecting 
the genitals m 9 (7 testes, 1 salpinx, 1 prostate) and 8 m the kidney 
The bacilli found were of the human type m 14, and of the bovine 
type in 3 The latter were all found m kidney lesions 

In connection with this interesting and probably important question 
as to which type of bacillus is responsible for the lesions, one occasion- 
ally sees a case m which both organisms might be present I refer to 
the patient who has had tuberculous adenitis m childhood, and who 
in later life develops tuberculosis of the genital or urinary tracts Was 
the adenitis of bovine origin? If so, is the later lesion due to the same 
type of bacillus? The answer to this question can only be given by 
patient, careful research The question as to how the tubercle bacillus 
reaches the primary focus m the genital tract is not jet definitely 
settled, still more m doubt is the path taken by the disease to its 
secondary foci 

I have shown that the relationship between genital tuberculosis and 
that of other organs, especially the lung, is very close, but there are 
occasional exceptions to this rule 

Baumgarten,^'* v Bruns, Kocher,^® v Braman,'* Durante,'* and 
Zigler"* have reported cases m which tuberculosis of the testis and 
epididjmiis was the only demonstrable focus m the body, while Kowa- 
lewsky“ and Ehaenzle™ have found isolated, primary tuberculosis 
of the testicle (epidid jams’) m bullocks These are the only mstances 
I have found of isolated gemtal tuberculosis 

I have no doubt that m the majoritj'- of cases the disease reaches its 
primarj'' focus m the gemtal tract bj"^ waj*" of the blood stream Its 
attack upon the epididjonis, the testicle or the semmal vesicle maj”^ be 
accounted for bv the supposition that these organs have an excretorj’’ 
function, and that the disease gams a foothold upon a given organ 
at one time and not at another, because of either an overdose of the 
bacdli or of a lowered resistance on the part of the gland mvolved 
From an embrj ological standpomt, the testicle and the kidnej'’ are 
much alike, and there is ample proof that the latter maj^ allow the 
passage of tubercle bacilli and other organisms without mjury to itself 
The filtration of bacteria through an apparentlj'' healthj" kidney has 
been demonstrated bj^ manj observers, among them Maj'^er,^^ Hejm,**^ 
Kraemer,^ Budaj,-* Wj^ssokowicz*-® and RoUj^ Brovai-“ has col- 
lected manj' mstances of lung tuberculosis, some m his o-nm practice, 
where tubercle bacilli were found m the normal urme, and where later 
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the UidncNa were t>Uowu to \h. free from dksca&c Some nueatipiUons 
b\ Cuniunghani ** howt\tr do not bcem to bear out thc^ findmga- 

Belfield'* baa shown that the teatick, and epiduljTuia arc cxcreton 
organs. He sn\ s the kidne\ is pro\ idetl with a new and priMitc 

sewer the ureter the tcatia continues to Uac the frog a oUl unnar\ duct 
now called epididMuia and nos difercns Hus excreton function of 
the testicle and its duct illummcs Iioth lU intimate aUiancc with the 
kidnei and ita frwiucnt uifection from tlic blood The writer^ has 
alremU sliown in a 3lud\ of infcctioiii* of the tcatvelc, that in certain 
cases the pre^nce of organisms in both testicle and epididvmis could 
be accountc<l for in no otlitr wa\ tlum bv assuming tliat tlicse organs 
had an cxcrelors function 

rhere seems to Iw also ctuisidt ruble e\ ulence iVuil the seminal \ esicle 
can osjoime an txcretorw rolt not on(\ for tnbcreic Iwcilli Imt for 
other organisms os well 

lluets^* oxpicnmcntal work has shown not onK tlmt boctena are 
present m the k-ecretion of the s-eminal \eaicles of beoUb\ animals, but 
also that in animals dnng of acute ‘•cpais the specific organism ma\ 
he found in this secretion The *<minal Ncsicle ma\ thus be looked 
upon not onK as a restnoir for spermatozoa ond a secrcton organ 
but also as an excreton organ lluetcr “ Snumonds* and bpano’** 
share this Mew 

There seems to be some evidence that the prostate also plavs the 
part of an cxcretorj organ Jam ond \akarai** m ISSd and 1898 
respectiveU found tubercle t>acil)i m the normal prostate of patients 
dv ifig of lung tuberculosis. 

I have seen a number of cases of ocute mfection of the prostate with 
the Bacillus coli there liemg no demoustrabk focus of infection either 
m the kuloevs, the bladder or the cxtcrtial genitals. 1 have regarded 
this mfectwu as hematogenous, but whether it is to be regarded as an 
eicretop. effort on the part of the prostate I am unable to sav 

Admitting that the cpMlMl\mis 13 the pnman focus is the subsequent 
proitatic mfection of hematogenous, deferential or Ivmphatic origin? 

\Miile the tubercle bacillus uiav in certain cases be earned from 
epKlidvTmi to prostate b\ the blood stream it is more likeU that the 
more direct route otfereti bv the vns deferens or b\ the Ivinphatics is 
responsible 

At first sight it would appear that the spread of the disease through 
the ras m the direction of the seminal stream the descendmg or as 
wmemiscaU It the ascending route, offered an eas\ explanation for the 
eaTl> and frequent prostatic involvement, '\^'b^le this view has monv 
Preponents, it is strongl\ assailed bv numcroua competent observers, 
oaumgarten^ ond his pupils especiallj Kraemer “ have been the chief 
proponents of the dcscension tbrorv this opmion being based on much 
expenrae^l and clmical observation \mong others who hold this 
Mew are T>Iin3ki,“i Giolzoff ” Sugimum “• Sangiorgi ^wamunt** 
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While K M Walker^® regards genital tuberculosis as primary m the 
prostate, certain of his observations, both experimental and clinical, 
show that a flow of infected secretions through the lumen of the vas 
from the diseased epididymis may occur This sets up a tuberculous 
process m the vas, most marked at its epididymal extremity, gradually 
shading off to normal tissue (unless the disease is of long standing) 
toward the external inguinal ring My own observations and those 
of otheis have repeatedly borne out the truth of this observation The 
only question is whether the advance of the disease has been intra- 
canahcular or intramural 

Although m certam instances, the advance of the tubercle bacillus 
through the vas is possible, no positive proof can be shown, and the 
opponents seem to have the best of the argument The fact that tuber- 
culosis of the vas often obliterates its lumen near the epididymis 
before the upper part is involved, thus stopping the stream of secretion, 
at once places the proponents m an awkward position Furthermore, 
how are they to account for the fact that even if the vas is ligated, the 
advance of the disease from epididymis to prostate may be delayed, 
but not stopped? This phenomenon has been observed m a number of 
animals by George Walker How, also, are they to explain my 
observations and those of Balhano,'* that the epididymis, prostate 
and vesicles may be tuberculous and the intervening vas perfectly 
normal. 

These observations can be explained only by discarding the idea 
that the disease spreads through the lumen of the vas, except m certam 
instances, and by adopting the view that the lymphatics of the vas 
itself are to be held accountable foi the spread of the disease m most 
cases, for, according to Testut,'®* the lymphatics of the vas are very 
rich and voluminous, extending throughout its comse 

That this theory is not without foundation is shown, I believe, by 
our experiences with bilateral vasectomy which is now done so fre- 
quently, almost routinely, m the course of a prostatectomy It has 
been my experience and that of others, that m spite of vasectomy 
epididymitis will occasionally develop When this occurs, as it some- 
times does withm a few days after vasectomy, it may be justifiable to 
ascribe its occurrence to the probability that a low-grade pre-existing 
infection of the epididymis is responsible When, however, epididy- 
mitis occurs at an interval of several weeks after vasectomy, as I have 
seen it do, one must feel that the only explanation, aside from a hema- 
togenous origm, lies m the fact that the lymphatics surroundmg the 
vas were incompletely divided, thus leaving a path for the transmission 
of org^anisms from prostate to epididymis 

This hypothesis explains the phenomena just cited, as for example, 
the mvasion of the prostate by tuberculosis m the presence of a normal 
or of a ligated vas The possibility of this is explamed by K M 
Walker^® who says “The bacillus of tubercle does not always indi- 
cate its presence m the tissue by the production of a tuberculous lesion 

“Structures may be shown under the microscope to be absolutely 
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free from Mgiis of tuUrailtwu oikI ^ct nc\crtlitlctii, lia\o fumLshe<l 
the path along whicli the tul>crcuIoiw lUNaston Uns progrcabcd 

In ccrtaui cases of long dumtion the ^vliolc biwmiatic coni ma> be 
m\ol\'etl fco that nttcuiptd to sejmrate tl>c ^as from it ina\ lie either 
difficult ^\hcrc then, arc dcn.se adhesions or nni)OSsiblc Tvhtre all 
the stnictures arc cinbctldetl in dini>c connecti\c tLssUc Hut in manj 
eflri\ oa ses one nmj find an in\oKLmcnt of the iirostatc and xesiclca 
m the presence of a nnniml or but sliglitiv nlfcctwl sjjcnnatic coni 

\lthough c\cr\ argument prcscntc<I licrc for dikI against the vas 
and its Ijnujihatica can Ik. refutetl I think the emlcncc at han<l fn\'ors 
the Kmphatic traiusmucauu of tul>crcuk>aw from cpuIuKnnis to prostate 
I think the stream of tecrutions iii the ms deferens is too scant} and 
sluggiiJi to Ik* a factor in tliL passage of hacilh. In such an e\ cut with 
orgaiuinis in contact willi tlic entire lengtli of the vus we should find 
one end quite ns luucli in\ ol\ e<l as the other But such is not tJic ease 
Theepididmialcitrcnut} is first aiulinoitM^noaslN ui\Qde<l tJjciwitho- 
logical changes usualK disA])|Knnug ciitinK os the inguinal canal is 
approachetl To ni\ mmd this )>hciioiucnon is an cndcncc that the 
disease trawls !)\ \Na\ of the )>ni]>liattcs. 

I liaw alrends pointc^l out that tuberculosis of one cpiduhmis is 
followed sooner or later bs an m\X)l\cmcnt of its fellou iii a large 
percentage of eases, I ha\o lieen unable to settle the ciucstion as to 
the manner of m\'asion of the second suit m spite of much clinical 
obser^‘ntion nor do I fiml tliat the c-ctcnsivo c-Tpcniuental aork of 
others throws much light on tJit matter The patlis of communication 
oscular deferential oik! Ij'niplmtic— are the same as before but 
the infection is now umloubtedlj influenced b\ the presence of on 
al^cQd^ tulicrculous prostate and Bcininal xesiclt 

Man^ (bimmonds Dunguer Kroemcr Bruns Fnedlundcr Volk- 
mann Jordan and ZainuraukiD oJl quoted b> T^hnsLi'”) bchew that 
the infectiou of the second side like that of the first is hematogenous. 
Cholioff*^ also mclincs to this new The possibilitj of it cannot be 
denied 

While the ability of the tuberdo bacillus to pass tlirough the vtis 
in the direction of its current has been shown to be doubtful the chances 
of its proceeding against the current must be e\ en leas, \ et I find that 
Ziegler *Teuts<iliinder ‘®*Kuhn *• and Kocher*^ consider this possible 
not onl\ for the tubercle bacdlus but also for the gonococcus and other 
nommotile organisms. A few of George Walkers"^ cipenmental 
results with tuberculosis and a few clinical cases ated by him seem to 
bear out this Mew If the passage of these organisms through the 
\'a3 from urethra to epKiidymis does occur it can be accounted for 
onl\ bv a reversal of the normal peristalsis of that structure a phe- 
nomenon careful!} studied b} Oppcnheim and L6w ® It was observed 
m rabbits and gumea pigs and m one or tw o humans but did not occur 
lu dogs. It w as produced by stimulation of the hypogastne nerv e or 
0 } iPTif^tion of the vermnontamim Its eipeiimental production is 
evKlcntl} not constant clinical]} it is certninl} rare 
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Epididymitis of gonococcal or pyogenic origin is occasionally seen 
when the sudden onset, a few hours after some otherwise trivial injury 
(such as the passage of a sound), cannot well be accounted for m any 
other way I have never seen a tuberculous epididymitis begin thus, 
perhaps because the organism develops so slowly Moreover, if a 
tuberculous process can, as has been shown, obliterate the epididymal 
end of the first vas, it can, by the same token, occlude the urethral end 
of the second vas by tuberculosis spreading from prostate or vesicles 
Proof of this IS offered by my observations®-® and those of Iveyes®^ 
that a very large proportion of men with tuberculosis of even one 
epididymis have azoospermia, indicating an obstruction of the genital 
duct on both sides The pathological studies of K. M Walker^® bear 
out this belief 

I should like to think with Ivonig,®® Lancereaux,'^ Schmidt,^" and 
Sawamura®* that the infection of the second epididj'^mis is a simple 
case of transmission through vas, urethra, and vas, but the evidence 
against it is unimpeachable 

Unless one takes the view, as I am strongly inclined to, that the 
mfection of the second epididymis occurs through the blood stream, 
possibly as an excretory phenomenon, the question narrows itself down, 
as m the case of the first epididymis, to the lymphatics as being the 
most probable bridge between prostate and epididymis It is true 
that in such an event the mfection must travel m a direction contrary 
to that of the normal lymph stream, but Balliano'* has shown that this 
can take place 

The following case, seen (September 15, 1915) by my colleague, 
Hugh Cabot, furnishes apparently substantial proof of the soundness 
of this theory 

A man, aged nineteen years, noticed a sweUmg of the right side of the 
scrotum about two years ago In May, 1915, the right testicle was 
removed by another surgeon for tuberculosis, the vas being divided at a 
pomt opposite the external ring About two weeks later the left side 
of the scrotum became swollen and tender 

Examination showed the right testicle missing A sinus led to the 
stump of the vas, which was surrounded by a mass of mdurated tissue 
On the left side the testicle and epididymis seemed normal, but at the 
top of the scrotum, close to the vas and evidently connected with it, 
there was a hard, nodular mass the size of an English walnut The 
urme was clear, but contamed a few shreds 

Operation October 11, 1915 Left epididymis and testicle apparently 
perfectly normal The lower end of the vas near the epididymis not 
thickened Near the top of the scrotum there was an mdurated mass, 
adherent to the vas and spermatic cord as well as to the overlying skin 
This was excised, together with the epididymis and vas, up to the exter- 
nal mgumal ring An additional length of vas was then removed through 
a coimter-incision opposite the internal mgumal ring The mgumal 
portion of the vas showed two caseous nodules, one of which was 
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remo\T<l The xw was tom off (acadentall}) at the second (dista!) 
nodule which could not be reached o\er the pcbic bnm 
The inifuinal canal on the nght side was then opcnetl Tlie \ as was 
bolated, dra^n up o\er the pcKic bnm ligated and <li\idcd thus 
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rcmo\'ing the inguinal portion together with the mass of inflammatory 
tissue smroundmg its stump 

The tissue excised from both sides is dearh shown m the accompanx - 
uig photograph (Fig 2G1) 
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Careful microscopic examination of the left epididymis shows no 
evidence whatever of tuberculosis or other inflammatory change 
Section of the left vas lying between the epididymis and the large 
tuberculous mass aie likewise normal Beyond this point the vas 
shows vaiious tuberculous changes 
The excised portion of the right vas also showed tubeiculous changes 
Fortunately for our purposes the patient was seen when the advance 
of the disease upon the second side was m its initial stages and before 
the epididymis was involved 

Belli Santd“ injected tubercle bacilli into the urethra, and after 
three days demonstrated their presence in the testicle Paladino- 
BlandmP’ obtained similar results IC M Walker and Hawes““ 
injected Bacillus prodigiosus, Staphylococcus aureus, and other organ- 
isms into the urethra of guinea-pigs Eight to ten hours later they 
obtained cultures of these organisms fiom both epididymes, and got 
a scanty growth fiom the testicles and seminal vesicles Especially 
important is the fact that positive cultuies weie obtained from the 
lymphatics of the vas deferens Tubercle bacilli have also been demon- 
strated m the peridifierential lymphatics by Cholzoff 
Furthermore, it has been shown expeiimcntally by Kappis®* and 
Baumgarten'® that the spread of tubeiculosis m a diiection opposite 
to the normal stream of secretion can occui only if that stieam is 
stopped These observations coincide with the fact aheady noted, 
that the vasa deferentia are veiy frequently obstiucted on both sides 
early in the disease 

When the prostate, testicle, or seminal vesicle is the primary seat 
of genital tuberculosis, there is no leason to suppose that its origin is 
different from that of the epididymal piocess 

In the event of renal tubeiculosis, or of the filtration of tubeicle 
bacilli through the healthy kidney, the prostate may be fiist invaded, 
with subsequent epididymal involvement, oi the epididymis may be 
directly attacked In either event the tubercle bacilli doubtless follows 
the same paths to the first epididymis which have been regaided as 
probable m infections of the second side 
Tuberculosis of the testicle, secondary to that of the epididymis, may 
arise either by continuity, by spreading against the seminal stream 
through the epididymal tubules or through the IjnnpJiatics Here 
again, the latter course seems to be the most likely, but actual pi oof is 
lacking Yet it is significant that the most freciuent site of secondaiy 
testicular involvement is the body of Ilighmoie at which point the 
lymphatics of the testicle concentrate (Testut^^®) 

Since the question of the primary focus and of the means by which 
the disease spreads from this focus to othei oigans is still open to 
question, I think the views of two authoritative students of the problem, 
although at variance, are none the less interesting Aftei many years 
of study of this question and basing his opinion on the lesults of 200 
necropsies of those dying with '/genital or genito-urmaiy tuberculosis 
Simmonds'®'- comes to the tollowing conclusions 
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1 The pninan foctis m the genital tract proceeds from the prostate 
m one-half of the cases, nubile m oneKiiiarter of the eases it arises m the 
seminal ^ esiclo or m the cpididNTuis. 

2 From these centers the process con proceed m the dircctioii of the 
tcstide or qwon from iL 

Kraemer “ on the other hand hclicies tlmt the spread of tubercu 
losis with the natural sccrctorx current vnthin the male genital 5^ stem 
holds true, and finds not oulj no c\idcnct. against this mcw m Sim 
monds uork hut e\en eierj ciidcncc to supjiort it 

The ^^cw3 of Hugh \ouDg“* still further complicate the problem 
\fter an exhaustive studv of the literature and of his oum considerable 
personal material he savs, ‘ The dtstosc reaches the cpidid>mis gener 
allv b\ the Ivmphatics of the coni from the scmmal vesicles and first 
involves generalJv tho globus minor It is proliablv erroneous to sup- 
pose that prunarv tuberculosis of the cpidnlvmLs often occurs. It 
probablv selflom occurs through bloo<) stream infections as is so often 
asserted The semmul vesicles ore not onlv the pnman focus from 
winch the cpididvmes are involved but from winch also the prostate 
bladder and the kidncvs m nionv cases are involve*) In fact tuber 
culosis m the region of the prostate ond vesicles is far more dangerous 
to the entire human organism than tuberculosis of tho epididvmies and 
is prolwblj responsible for the fearful mortalitv which is voriouslv 
estimated ut from 27 to 00 per cent ui cases of ginitol tul>ercuIosi3 ’ 
'\ouDg“‘ concludes his argument as follows 'stolistics sJiow con- 
cluiavelj that m most eases of gcmtol tuberculosis the prunarv focus 
15 m the seminal vesicles, TuKrcuIosis of the scmmal tract is there- 
fore, the better name 

From the scmmal vesicles, the globus minor of the ephlidvmis is 
geiierall> next attacked 

Trom tho scmmal vesicles tlie prostate urethra and bladder are 
often attacked later 

Trom the scmmal \ esides, more rareiv the kidney maj be invaded 
through the Ij mphatics along the ureter 

Trom the scmmal vesicles by the posterior Imc of l^miphatics thi 
mediastinum and tho hmgs may be involved 

‘Tuberculosis of the seminal v-esicles (ampulhe and prostate if 
mvolved) ranks first in importance when a curative operation la pro- 
posed for genital tuberculosis. 

ITaving followed the subject of genital tuberculosis for several jeara 
with great mtercst and core I still find no occasion to change mj 
onginal behef m spite of much apparentlj disconcertmg evidence to 
the contrary that the primary focus arises in tho epididjims m the 
great majontj of cases. I freely acknowledge that this focus may 
■nse m the prostate or semmol vesicle m a certam number of instances 
but the old argument still holds true that tho remov al of the tuberculous 
epKWymis produces clinical cure of the prostatic or vesicular process 
in the vast majority of cases. This being tho case, is it reasonable to 
suppose that the pnmarj focus hes m tic one or the other of thefic 
organs ratlicr than m tho cpididvmisT 
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Pathology,— The microscopic picture presented by tuberculosis of 
the genital organs diffeis little fiom that seen m other tissue Whereas 
elsewhere, notably in the lung, a tuberculous focus may often wall 
itself off and heal spontaneously, the tubercle bacillus seems never to 
cease its activity once it enters the gemto-urmary tract In certain 
cases it may remain quiescent for a long time (especially m the epidi- 
dymis) bursting forth now and again with surprising violence, all the 

while replacing the normal tissue 
of the organ by a process of casea- 
tion and cicatrization 

It has been my observation that 
the tuberculous process attacks 
first the lower pole or tail of the 
organ Cholzoff',”K M Walker, 
and George Walker^^^ report a simi- 
lar experience The early stages of 
epididymal tuberculosis have been 
well described by the latter m his 
experimental work He says “The 
initial lesion begins just under the 
epithelial layer of the tubules 
Soon there is an infiltration of the 
epithelium by small round cells, a 
few epithelial cells and leukocytes 
This process progresses, the whole 
lining becomes disintegrated, and 
the lumen of the tubules is filled 
Avith exfoliated and adventitious 
cells These soon die and are con- 
verted into tuberculous debus 
The connective tissue framework 
becomes invaded secondarily, 
although there is an almost com- 
plete destruction of the epithelial 
lining before the connective tissue 
wall IS affected ” 

The relation of the early stages 
of the tuberculous foci to the tubules has also been pointed out by 
Cholzoft,^^ but T\hnski,“i in tuberculous testicles of dogs, showed 
the tubeicles to be m the interstitial connective tissue, especially in 
the neighborhood ot blood effusions An examination of a large 
amoimt of the material from our clinic has shown, generally speak- 
ing, that the tuberculous process was intertubular, mvolving only 
the surrounding connective tissue and leaving the tubules intact 
In many sections the tubules were more or less compressed by the 
encroaching peritubular process, and m the later stages they showed 
evidence of complete destruction The tendency of the tuberculous 
epididymis to form abscesses and sinuses is generally' recognized 


B 



Fig 262 — Dissection of tuberculous 
epididymis A, testicle, B, upper polo 
of epididymis, C, body, with tubercu- 
lous nodule, D, much enlarged lower 
pole, connected by a smus with scrotal 
skm (E), F, nodular and thickened 
lower pole of vas, G, cut end of vas, 
slightly thickened (Specimen from 
Warren Museum ) 
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These will generally be found at (he lower pole of the organ (hlg 2tj2), 
but m certain cxtcnsi\el\ diseased cpiduhTiics, punilent foa and c\en 
smuses arc to bo setn ot the «pi)cr pole as \vcll, and occasionally m 
the intcr%ening portion 

It 13 apparently still unsettled whether the initial tuberculous process 
m the testicle begins in the canals or in the interstitial tissue, '\lQn\ 
competent observers, liaunigartcn ***‘*‘® Choliod’^ and others tliink 
it alwQv-s comincnces in the canals or m their neigliliorliood whereas 
Samuel oftcr a careful pathological study of human testicles con- 
cluded that the disease spread b\ wq\ of the interstitial tissue George 
A\aJkers'”ejpcnnjental work throws light on this question lle8a%3 

In those eases in which the animols had rccciv cd injections into the 
•orta and had been killwl ?, ithin a sliort time afterward, I found m one 
gland tle^ oral siiiall capDlancs containmg tubercle banlli and m another 
i obsonTd vcr\ young tuberdea dose to the blooil \csscls. It is pre- 
sumable from this that the organisms penetrate tlic walls and form a 
tubercle in the mimcdiatcK surroimding tissues- ITiis process may 
ocair m the intracunahculai conncctnc tissue or just under the cpi 
thelium ^Vs the process ad\*nncr3 the tubcrcks coalesce and form 
dibtiQct nodules 

BalJiano* recognoes two forms of tulwrculosis affecting the testicle 
and epididymis. The usual t\ po is tliot wliicli settles pnmnrilv in the 
epididimis, with the formation of single nodules This soon goes on to 
caseation abscesses and sinuses and is to lie regarded as of hematogen 
ous onguL Tile disease arises pnmonli in the interstitial tissue The 
second tipe evidently rare arises through die natuml channels, 
urethra prostate andvm ItgcncrolU attacks cpididvTnis and testicle 
siraultaneouslv has its primary scat in tho interior of the seminal 
canals and gives nsc to an mcreosoof mtcrstitial tissue with round-cell 
infiltration and general mcrcoac of sciuai (issue It somewhat resem 
blca sarcoma- In advanced states there is caseation and destruction 
of tho organ But if the resistance of the individual is high a chmcal 
cure niav occur wiUi induration of the organ (orchitis fibrosa) resemb- 
ling the obliterated and scarred tuberculous foci of the other organs so 
often seen at autopay 

The question of spermatogenesis m a tuberculous teoticle has 
i^ivcd much attention. It may persist imtil late m tho disease 
t)rth“ «\a that in a tuberculous human testicle of which the center 
OHiipletc cQbeation oiio could rccognuc dearly the necrotic 
walls of the tubules, and in them m the midst of caseous nodules, one 
^uld Bee man\ spermatozoa Simiuonds** has seen spermatozoa 
eften m large numbers, m an extensively destroyed testide Baum 
garten^* observed that while the tubules were more and more com 
pressed and squeezed together by the development of mflammatorv 
coanective tuisue and infiltration the epithelium itself etdl persisted 
®^^P^™>titogeneais was earned on by active kary okmesis 

rhe microscopic appearances of the testick when removed at opera- 
lon ma\ show an organ studded with miliarv tuberdes, or it may pre- 
H tr 
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sent a caseous or neciotic focus neai its junction with the epididyinis 
(Fig. 263) All observeis agree that the testicular invasion generally 
begins at the body of Highmore (b’lg 264), Avhen it spieads to other 
paits In certain cases, even with a long-standing and extensive tuber- 
culosis of the epididymis, the testicular tissue lemains intact and will 
be found compressed by the slowly enlargmg epididymis as shown in 
Fig 265 It not infiequently happens that a small and centrally 
located tuberculous process in the testicle will give no external sign 
of its piesence Foi this reason exploratoiy oiehidotomy is to be 



Fig 2GJ — Longitudinal bisection of testicle extensively in-\ adcd with tuberculosis 
The disease follows roughly the fibrous septa of the organ The bisected upper and loner 
poles of the epididymis are seen above and below in the median line (Specimen from 
Warren Museum ) 

recommended m doubtful cases Yet m spite of caieful macioscopic 
examination oui experience has shown that 66 pei cent of all testicles 
associated with tubeiculous epididymes and removed showed micro- 
scopic evidence of tuberculosis 

Befoie leaving the pathology of epididymis and testicle it may be 
observed that an actively tubeiculous process of the tunica vaginalis 
13 occasionally found The seious coat is deeply injected, there are 
innumerable tiny ecchymoses, and small tubercules may dot its surface 
or that of the epididymis In practically every case more or less 
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b\dn>ak: fluwi cscaiK-s N\licn tlic snc w (iptticil und its wnlls art fldber 
ent to a greater or less extent cd|)ccmll\ at tlic loucr pok 

The yathoioqy of the titlcrculmis protUile iias Wn pi\cn Juncli stud\ 
Expenmcntal inflections imtunilK show the earliest stapes better 
than c/mical bpcCTiniiis, tesjxtialh os the latter arc seen at autops\ 
when tilt diicabc is i\ill ndvoncwl Hit first duingcs begin jiist under 
the epitljcJwl ]o\cr of tlic ducts. ( eoigc ^^ulklr''’ M^3 of the •aibsc- 
quent clinnges Vftir the formation of u considiniblc 8ul>cpitlielial 
aggregation the ijntheluun bteonu“3 iiiMidcil b\ the oihintitious cells 
and the luniina of the ducts arc incroailic<! upon later tlie lumnin are 



Flit 101 Longitudinal kcrtJon of 
^ and ejJdldrm*. Tubemdori* chkHy 
upi*r polo of tbo Utter Urgo 
tubomilou* nerfuU In upper poU of tro- 
tltU in tie body of liiglucion' ll» fnvorito 
of tofcUouUr tuberaikwU. (Bpodmoo 
trt*n u uren MoKuni ) 



Fia Ou — LoDjptudlaal acetioa of 
tcoliclo artd cpldldymia kbowmg com* 
pm^ion of tbo tntlclo b> extenal^'• 
luboronloug in^olremenI of tb« loirer 
pole of tbo epdcUdgmli. (BpechiKn 
from UTon Muaoumo 


filled With a mass of cells m winch oue con distinguish a large number 
of epithelioid degenerated epitlieliol small luononuclear cells and 
pobinorphoaudear Icukocjies Verj soon after tlus stogc or m fact 
along with it, one bees a numlxrr of degenemted and dead cells the 
nucki arc fragmented and the protoplasm is granular and doudj 
Aa this adeancea the cells are coii\'crted mto a granular mass without 
anj definite cellular differentiation In the ducts the epithelial lining 
t laappean, leaving the walls mudo up solelj of connective tissue The 
pKtetatc 13 eoiiNcrtetl mto a munlicr of clieefiN roddike masses mter- 
wind] IS the connective and muscular tiisnc of the 
gland Phis later breaks down ond the whole gland 13 converted mto 
tuJxrculous tissue 
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Halle and Motz,*-* with a large experience at the Necker Hospital 
divide the tuberculous changes of the prostate into 

1 Small, primary tubercles 

2 Large tubercles, which may present macroscopically a stage of 
softening, a stage of encystment, and a stage of fibrous induration. 

3 Encysted tuberculous abscesses 

4 Tuberculous cavities, partly or whollj’’ open 

5 A special form of massive infiltration, caseous or necrotic 

The latter type seems to predominate Careful pathological study 
shows that the tubercles are especially abundant in the middle lobe, 
but in moie than half both lobes are attacked Unilateral lesions are 
distributed without marked predilection for one or the other side 
According to Reclus®'’ and to Simmonds,'*^ the early lesions are often 
unilateral in the lobe coi responding to the diseased epididymis 
Anatomical facts do not clearly confirm this, but m the early stages it is 
hard to confirm 

Cholzoft-^ says that tuberculosis of the prostate occurs m the form 
of cheesy, degenerated tubercles of different size and rarely the whole 
organ shows homogeneous, cheesy degeneration Involution of the 
disease he regards as rare 

GotzL® thinks the tuberculous prostate rarely, if ever, becomes en- 
capsulated and calcified 

Hesse*® classifies the changes in the prostate thus 

1 The stage of tubercle formation 

2 The stage of confluence of tubercles 

(o) Caseation 

{b) Abscess formation 

3 The encroacliment upon 

(а) The periprostatic tissues 

(б) The whole organism, as an acute miliary tubeiculosis 

4 The stage of healing 

Albarran^ recognized 

1 Nodular infiltration 

2 The cavernous type 

3 The degenerative form. 

4 Prostatitis with periprostatitis 

Many investigators, Hesse,'*® Lowenstem^® and others, recognize a 
bacillary catarrh of the pi estate as one of the earliest changes of tuber- 
culosis Macroscopically, there is nothing to be seen, and even the 
microscope may find but little alteration The prostatic secretion, 
however, is loaded with virulent tubercle bacilli 

In view of the scanty descriptions of the microscopic anatomy of 
tuberculosis of the prostate it may be of interest to quote that furnished 
me by Dr F B Mallory, of the Boston City Hospital, m a case occur- 
ring m my own practice *“ 

Dr Mallory said “It (the section of the prostate) shows a well- 
marked, fanly chronic, and tvpically tuberculous process, namely, 
military and conglomerate tubeicles with giant cells and more or less 
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eitcnaiNc arraa of dcchmu surromulctl bN endothelial Ieuko<.\lc3 with 
an occasional giant cell licro and there The procesa has unndcil the 
Imuma of the glands and ducU of the prostate m jilaccs, and u extend- 
ing along them ’ 

TubtrciiloJiJ i>f the Sfiintml I rsiclfs —For a goo<I dcbcnption of the 
tuljerculous seminal \ esicles w e are agnm indclitctl to George Walker " ^ 
whose expcmucntul in\estigatH>in liaxc been most tliorougli The 
earliest specimen lie found won fi\t da\s after inoculation There is at 
first a diffuse uijcction of the mucosa with a few pin-point tuliertlcs, 
Tliese graduallj enlarge to ptn-litad sjio m nliout twd\e da^s, Ihej 
fuse and finally co\cr the whole mucosa, on whicli there are tin> uJetra. 
Later there appears an exudate of u tough fibrous necrotic mass. This 
replaces the mucosa, and fills the lumtii w ith scmisolid gmi ish } cUow 
material The walls become mia/JoJ and much thickened, and com 
posed almost entirclv of tulicrculous tissue In the ud\Tinecil stages 
there IS an exttosixe adhesive jienvcsicular tuixirculous process. In 
a few vesicles there were discrete fuir-siwxl tulxrdea here and there 
with abnost nonual mucosa iKtwccn 
Microscopicallv the disease is seen to Ix^gm just under the cpithelimn 
There is a small aggrcgntiou of cpithclionl cells togctherwith a few 
small round cells leukoc^tcai ore addev) to these and there is finallv 
formed a small olivo-shapevl moss of cells which raise the epithelium 
and ahortl) invade it “^mctimcs tJicre is on carlv invasion of the 
epithelium from the tissues below ami the tubercles appear to be 
fomed m the ciuthclisl bjor In other cases the tuberculous process 
pushes dircctlv upward invading tho qnthchol structurca and pro- 
tmdmg above the surface there is no cpithi-lial cop and tho whole 
of the minute papule is comj)03e<l of tuberculous tissue As tho tuber 
culous prcx«s inv adcs the epithelial la> er o break occurs m the surface 
and an ulcer is fonued This gives nsc to fibrinous \eJlowish c-xudate 
which often covers the whole surface wiUi a thick, diphtheroid mem- 
brane. The wliole epithelium disajipears and the membrane rests 
directly on the submucous tissues Jn advonceil cases tlie walls are 
thickened with caseous infiltration and widespread destruction of 
musde and fibrous tissue occuth. The process extends to the outside 
and involves the /a^ctaJ covc/iDg 

This mvasion of the pcnveaicular and of the periprostatic tissues is 
cspeaallv important. As I shall pomt out later it not onjj mokes the 
removal of these organs difficult, but it also mokes the complete abla 
tion of the disease a futile effort. As seen at operation or autopsv 
the entire vesicle is generallj found to be mvaded b> the disease and 
m most cases both organa are mvolved 

Although many authors do not rect^ie the possibihtv of the sub- 
swence of o tuberculous infection of the prostate and v caicJes there is 
no doubt that ouch an event usually takes place observ'ations, as 
Well as^osc of numerous other observers, extending over a number of 
V'cars show a marked cessation m the acbvutj of the infection of these 
organs (amounting to a dimeol cure) after rerooral of the epidid^Tnes. 
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Herein lies one ot the stiongcst ai^uments of tfiose of ns who legard 
the epididymis ns the pi unary focus of genital tuberculosis Also 
Lapeyre®“ has noted the tendency of the piostate to become encysted 
in fibrous tissue oi to take on fibio-adijinsc changes He found 19 such 
cures ill 36 autopsies Helore and Chalier’'’ note espcciallv the reti egres- 
sion of prostatic and vesicular lesions after cpididymectonu' 

The condition of the vas defeiens varies much Foi a certain length 
of time it may show no tubeiculosis at any point Latei the epididymal 
end becomes involved, the pathological changes gradually tapering 
oft and finally disappearing as the inguinal canal is reached Involve- 
ment of tlie entire vas fiom epididymis to prostate is evidently rare, if 
mdeed it occurs at all This statement is based upon many observa- 
tions of my own and those of Iv M Walker and Hawes,”’ and of 
Lapeyie ” The foimer, believing that the prostate is the primary 
focus of genital tubeiculosis, have shown that the infection spreads 
centrifugally from the prostate along the lymphatics of the vas 
Whethei tins also occius m secondary tuberculosis of the prostate I 
unable to say, but I see nothing against it At any rate w e have the 
fact of a high percentage of azoospermia, even svith a nmlateral process, 
indicating pathological changes in, and obstruction of the vasa 

K M Walker and Hawes”’ have shown that near the epididymis 
and for a certain distance beyond, sections of the vas show a ring of 
caseous material in the mucous lining, while the outer coats are intact 
Farther up there may be no evidence of disease at all, while sections 
near the piostate will show infiltration, not in the mucous coat, but 
in the adventitia and more particularly in the lymphatics surrounding it 

In well-developed cases the vas, especially its scrotal portion, may 
present numerous and fairly regular fusiform swellmgs along its course, 
resembling a chain of beads The surrounding tissues and other ele- 
ments of the speimatic cord aie stiffened and adherent, sometimes 
embedded m dense scar tissue 

Microscopicallj^ accordmg to George Walker,”'^ the initial process 
“begms ]ust underneath the mucosa and extends upward, invadmg, 
and finally completely replacing, the epithelium In this manner the 
whole of the epithelial layer is disintegrated and separated from the 
imderlymg tissues The lumen then becomes filled with tuberculous 
debris, similar to that seen m the prostatic tubules and the ducts of the 
epididymis 

Tvher&iilos%s of the ^irethra has been shown to be rare climcally, but 
it has been produced experimentally by a number of investigators 
George Walker’s”^ experimental work showed three stages of the dis- 
ease 

1 Very mmute tubercles 

2 Larger tubercles and ulceration 

3 Caseous mfiltration 

As m all other tuberculous infections of the gemtal tract, the micro- 
scope shows the disease to begin “just beneath the epithelium, where 
there is seen a small cellular aggregation, which later invades the ovei- 
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Ismj; e^)ilijchun\ nwl fonu^ the luimitc tiilwrclc wlucli can Iw seen \Mtli 
the nakcil cNe an croswii of tJio cj)itln.limn wwa octiirs and a tm^ 
ukxr is formal ITic orpaniMiis ut the same tiiiu m\n(lc tlio siiln 
mucous tissues, and fiiinllv the dcc|>cr tisMU*s uith the foniintion of 
cfl><«U 3 infiltration more or less widespread 
The organLjms do not seem to inxTide tJio imictwa dircetK but it 
seems probable tliat tlio baciHi ])cnetrato bctwtxii the epithelial cells 
and kxJge unmcdiatclj under them Wliilc trauma is ccrtauili a jirc- 
diiposing factor, it docs not seem to lie essential in the lutxluction of 
jtncturc. 


Tuhcrculoais n/ ih( Olaiu Pant —I ha\o already shown tJiat tuber 
cnlosis of the glans penis is occosionnUv seen infection at tlic time of 
eircuaicLiWo and as iomc bthcic coitus, fumiaiung moat cvinipjes. 
The duscobc takes the form of a cliroiuc ulcer, os to the etiologi of 
which all other organisms must be excluded The microscopo will 
re\-eal the nature of the lesion 

•k picture of tlio widespread baioc producal b\ the disease once it 
has gotten outside of the genitcMmiion tract, was presented bj 1 of 
our patients who died of a general mibtar} tuberculosis following 
operation- 

In one a bos aged sl\ sears with a utulaterol processor two mouths 
duration practically e\cr> organ outside the gcnito-urinory tract was 
studded with nnlyiT> tul)crclcs. The excised bpccimca showed tuber- 
culosis of the qiidklymus (there was no note on the testicle) but 
strangely enough bladder prostate seminal \csiclcs and the rcmaming 
testis and epididymis showed no cMdcncts of mfcctioii. There was a 
history in this case of on early tulxirculosis of lung and meninges and 
its remains were found at autop 5 \ 

The second case agal tiiirty five tears had a more or leas acti\o 
process m the spine of sl\ years duration The cpididvuutis was 
nght-sded and of unknown age \ut0p3y showed old tuberculosis of 
right kidney and ureter bladder, pleura pentoncum lironchial lymph 
glwids, spme seminal \cs1cle3, and prostate with abscesses in tho 
latter Both testicles and the remauung tpidulvniia were healthy 
A co\cr-glas 3 preparation of the Bcmjoal fluid showed no tuberdo 
bacHb- 


Our thml case occumsl m a man aged tw enty years. The process w os 
agam nght-sided its duratwu was said to be only a few day 3 and the 
^thologist reported an mfcctioa of testicle as well as of epididymis, 
^topsy showed a general mihary tuberculosis mduding the memngea. 
the bladder was uninfected ns well as the left aeminal x eade and tho 
left testido and epididymis. But tho prostate and right seminal 
'eade contained absces^ and caseous focu 

I am now able to report* a fourth autopsy occurring m a child aged 
^0 months, in tho Children s Medical Service at the Alossachusetta 
There was bilateral epididvmitis. Tho child died 
\ memngitis unoperated \ut0p3y showed tuberculous 

mcers of the intestines of the mesentenc, retroperitoneal and bronchial 
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lymph nodes, and miliary tubeiculosis of the lungs, liver, spleen and 
kidneys Theie was also meningeal tubereulosis 

The epididymes weie much enlarged and caseous thioughout. The 
testicles showed no microscopic changes The vasa dcfeientia were 
thickened to the size of a goose quill at the outer third of then’ length, 
whereas m the middle third there is no gross abnormality The 
ampullte are enormously distended Both seminal vesicles, especially 
the left, are several times their noimal size and on section aie exten- 
sively caseous, theie being but little normal tissue left The piostate 
IS of essentially noimal size and appearance On section it shows 
caseous areas within and immediately around the ejaculatory ducts 
throughout their entire course through the prostate In one lateral 
lobe there is an ill-defined, partly caseous area occupymg about one- 
fourth of the lobe 

Microscopic study of these oigans was undertaken by our patho- 
logist, the late Dr James Homer Wright 

Prostate —The opaque areas m the region of the ducts are typical 
ejaculatory tuberculosis, with much necrosis The opaque area occupy- 
mg about one-quarter of the left lateral lobe shows small foci of necrosis 
m a cell-rich inflammatory tissue, m which are many epithelioid cells 
and some fibrous tissue In the other lobe there are some small focal 
accumulations of epithelioid cells undei going necrosis and constituting 
apparently recent tubercles The microscopic appearance suggests 
a more recent process than m the ejaculatory ducts and in the epi- 
didymes 

Ejndidymes —The enlarged caseous epididymes show appearances of 
tuberculosis of more long-standing character But little of the origmal 
tissue remains As indicated by the gross appearance the tissue is 
largely necrotic, but actively growing tubercules are present at the 
margin of the necrotic mass m the fibrous inflammatory tissue The 
testicles are normal 

Spermatic Cord —Sections fiom the median portion show appearance 
of tuberculosis 

It must be clear from this discussion of the pathogenesis and pathol- 
ogy of genital tuberculosis that many points are unsettled entirely, 
or are much in dispute This ignorance and lack of agreement is due, 
not so much to a paucity of single or brief observations, clinical or 
experimental, as to a failure to study all the available material from 
begmnmg to end The situation is well summed up by Halle and 
Motz They say 

“A detailed mass of statistics, patiently followed up, on pulmonary 
tuberculosis on the one hand, and on genito-urmary tuberculosis on 
the other, from the earliest clinical symptoms to the ultimate issue, 
will furnish sufficient and certain conclusions We do not yet possess 
such a mass of statistics ” 

McKenna and Sweany^^ (1928) have pointed out the need for a 
correlated study of clinical, pathological and bacteriological findings m 
gemto-urmary tuberculosis “By such a procedure only,” they say. 
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will we be able to forui a correct opimoo of the oubct, progress and 
tcnnmation of the disease in all its lunmfcstations. 

Etialou -jVIthoiigli the tuberde bacillus la the orgauism responsible 
for the disease m question certain conditions for its growth must 
gencralU be fulfilled before it aiii gam a foothold m tlie gcmtnl tract. 
ITiesc are 

1 A lowered resistance on the part of the patiunt. 

2. \ proMoush u'asting tulK-ixulusis of sonic other part of tJio hod} 
h A lowcre<l resistantx on the part of the particular organ or organa 
attack^ 

The first condition nja\ Ixj assimietl to exist m an> mdiudual acquir- 
ing tuberculosis, 

^e second condition I lia\c shown to be fulfilled in a \er} large 
percentage of eases, 

WTiQe a lowered resistance on tlie port of the organ first attacked 
cannot nlwats be deinoustratcil certain coiitnbutiiig factors can bo 
shown to exist or to ha\‘e reccntl\ existed in a considerable number of 
eases. 

First let U3 consider trauiim Tj Imski”' and others hat’e shoum con 
clusl^'el^ momnials that this has a diatmet influence upon the locnlixa 
tion of a tuberculous pitxxss in an organ In our maternal a definite 
bistor\ of uijun to the infected organ was obtained iii 18 out of a 
possible 92 coses. In tuberculosis elsewhere bone for uxamplc the 
outbreak of the disease is \cr\ frequcntlN preceded b> an mjun 
Second uifections of the cpidid\Ti)is or other organs gcncralK 
gonorrhea, ma} be a predisposiog cause in certain instances. Out of 
95 eases of the senes just Djenttoncrl 34 (35 per cent) had liad an 
infection of the epidKlsims m the course of an attack of gonorrhea 
A sUk1\ of additiooal material has shown about the same percentage 
^^^>ethcr the initial epididxTmtis was of gonorrheal or tuberculous 
origin 13 hard to saj 

Under exating causes wo should include ectopia of the testicle 
Tim m itself ma\ low cr the vitaht> of the organ or subject it to trauma 
Ferron*^ and Lo Dentu^* hfl\e reported eases of tuberculosis of such 
•n organ In 1027 I’crard and Codet** were able to collect but 3 cases 
of this nature from the htemturo 

Tuberculosis of the genital tract maj attack tlie infant or the old 
man. One of my patients was eighteen months old another was a man 
aged se\ entj thnw > ears Of 201 coses of gemtal tuberculosis collected 
bj Hesse *• 2 occurred before the tenth jear 1 between seventj and 
eightj and 1 after the eightieth jear Between the twentieth and 
fortieth j'ears ho found 118 or 68 7 per amt, and from fortj to sixty 
>cars 49 or 24.3 per cent m other words per cent were between 
twenty and siitj jears old In 120 patients (all with tuberculosis of 
one or both cpididymcs) I found 46 per cent between the twent> -fifth 
thirty -fifth jeara. Sixt\ fi\e of 06 cases reported bj Kejes^ were 
between twenty and fort> jeani old \igiiard and Thfrvenot*'^ hn\e 
collected scNcral eases of cpididvinal tulwrculoaa m infants. Two of 
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their own patients were respectively fourteen months and eleven 
months old, each with a umlateral process These authors cite a case 
m a patient of Cholmeley’s^-* slx months old, J ot IIochsmger’s“^ 
thirteen months old, 4 of Launois’s^^ ranging in age from six to thirteen 
months, and 12 cases ot Juhen’s’*'* in patients under two years of age 
No mention is made of the condition ot the prostate or vesicles in any 
of them I have found 1 case, reported by Davids'*^ in a man aged 
eighty-five years 

In a study of the question of “Genital Tuberculosis in Male Chil- 
dren’'® I said, “various statements are made to the effect that the dis- 
ease affects particularly very young children, decreasing in frequency 
as puberty approaches Poissonmer,®® among 89 cases, found 42 
occurring before the second year, 47 between the second and fifteenth 
year Among our 11 cases the youngest child was aged nine months, 
the other children being, respectively, aged eighteen months, two years, 
two and a half years, five years, six years, slx and a half years, se\ en 
years, eight years, twelve } ears and fourteen }'ears That the nursing 
infant is not spared is shown by 2 such patients reported bj' Swoboda,^^^ 
and we are even informed that a case of this disease m a fetus at term 
has been observed by Drechsfeld (quoted by Poissonnier) 

I have already mdicated the frequency with which secondary tuber- 
culosis of the prostate and vesicles is found, but these figures apply 
chiefl}' to adults All authors agree that before the age of puberty 
these organs are rarely attacked Thus Kantorovucz,®® in 57 cases of 
epididymal tuberculosis m children, found the prostate involved but 
twice In the cases under twelve to fourteen years of age (6 in all) 
coming under my ovm observation, I have seen no prostatic or vesicular 
tuberculosis The combmed experience of all observers shows that 
prostatic and vesicular tuberculosis is most frequent durmg the tune 
of the greatest activity of these organs, i e , from about the twentieth 
to the fortieth year 

A study of juvenile gemtal tuberculosis which I reported m 1920® 
is here quoted m the behef that the description of the findmgs m chil- 
dren IS more complete than can be found elsewhere 

“In our series of 11 cases both epididymes were found to be mvolved 
at the time of entrance in 1 case (an infant, aged rune months), m 
another case (a boy aged eight years) the second side became involved 
twenty -seven months after removal of the epidid^'^mis first affected, 
while m a third case the mvolvement of the second side took place 
within three months after excision of its tuberculous mate (orcfiidec- 
tomy) These facts seem to be m accord with the ■snews of other writers, 
especially Kirmisson®® and Poissormier,®® the latter haMng collected 
only 7 bilateral infections out of 42 cases Bilaterality of the disease m 
children is therefore far less common than in adults 

“The remammg 8 cases m our senes shov ed about an equal distribu- 
tion of the disease betv een the left and right sides 

“Ehrmisson®® states that in adults the testicle itself is often intact, 
whereas m children this organ is frequently diseased On the other 
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ham! ^l^;nanlanl^ ihueiwt"'' assert thnt the tcstitlc and cpidi(l\nm 
arc nttnckwl MinultaTieonsIv n mow \\hic\i is Jiansl 1)\ I‘oLvrf)nnicr,** 
who stnti-s timt the Ininhn of infrttioii is shnrtsl csjiiallN l>\ thc^ 
nrjraiLS. 

Oiir own cNjH-neiiLS, diows that m oiil\ J in-stniut*^ was tlie testis 
itself dcfinitiK tubcnniloiis, but it slioiild l>c statc<l tlmt tlic iwtlio- 
logical rciwrt^ more particiilarh tliosc of an earlier du\ an, \cr\ 
\'ag:uc as to the ihirircntiatiou between te"sticle and eplduI^^^li I 
bchc\c that there is niucli less fre^quenth an in\ol\uncnt of the infan- 
tile tJian of the adult testicle oikI tJiat m most eases it is no more 
necessary to rcnio\o tlie testicle of a child tlinn that of an adult 
Indeed it niaj lie said tliat the rcmoenl of this organ from patients 
under the age of jmlxirtv should l>c done onl> os a last resort with 
much less unpunit> tlinu in the adult owing to the demand made on 
its m\-aluablt internal ijocrction as piilwrf \ approaclics, 

WTult the formation of a scrotal altocess witli s 2 x)ntaneous rupture 
and the establishment of a fistula mn> occur m ehildrtn as m adults, 
it ccrtomlj IS a far less common phenomenon I ha\c already showed 
that such on e\cnt takes place m o\cr 70 iicrccnt of adult cases where- 
as in the children under discussion scrotal fistula was found oiil\ three 
tunes. 

‘ UTulc it IS unfortunate that our records dcfinitch state that the 
m deferens was in\obcd m odI> 2 instances there is no reason to 
l)ehe\c that the scniuial duct of children is less frequently iQ\'aded by 
tuberculoais than that of the adult In the latter ;»uch an in\oKcment 
IS found m the great mnyonty of eases, and acconlmg to Poisioniiier** 
the ^'as was definitely tuberculous in 18 out of 2S children in w honi this 
point was noted. 

‘ It 18 unfortunate also that in so few eases is not only the condition 
of the VTis deferens but also that of tho prostaU, and seminal resides 
rcconled Smee so much hinges on the knowledge of the condition of 
the latter organs not only from tho saentific but also from the prog- 
nostic \icwpoint It IS disopiiomting to find that no mention whate\cr 
13 made of these organs by many obseiwcra, ^Vhilo it is true that m 
children rectal wammation is not eoby and may be producti\e of pam 
the facts can readily be ascertained if and when tho child is ancsthctiseil 
for operatron. 

The records of our cases compare favorably with others m this 
respect, definite statements as to tho condition of the prostate or 
seminal vesicles or both having been made in 0 cm? 9, 2 at necropsy 
and m tho other 4 either at or after operation Of the latter, m a boy 
aged eight years the seimnal resides were recorded as ‘jwilpable’ and 
>er> tender beforo operation whereas o%cr two years later tubercu 
k>sis of the second epididymis and of one kidney having meantime 
mtenened the recoil states tJiat the prostate is normal and the 
\ eades are not felt In a boy aged fourteen > eata with unilateral eni 
didymitis of abort duration it is recorded that nothing is felt m tho 
prostate and m a chUd ogctl five years with a tuberculous epididy 
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their own patients were respectively fourteen months and eleven 
months old, each with a unilateral process These authors cite a case 
in a patient of Cholmeley’s^^ six months old, 1 ot Hochsmger’s^^ 
thu-teen months old, 4 of Launois’s”^ ranging in age from six to thudeen 
months, and 12 cases of Juhen’s^^'* m patients under two years of age 
No mention is made of the condition of the prostate or vesicles m any 
of them I have found 1 case, reported by Davids^^ in a man aged 
eighty-five years 

In a study of the question of “Gemtal Tuberculosis m Male Chil- 
dren”^ I said, “various statements are made to the eftect that the dis- 
ease aflects particular^ very young children, decreasing in frequency 
as pubert}'' approaches Poissomuer,*® among 89 cases, found 42 
occurrmg before the second year, 47 between the second and fifteenth 
3 '^ear Among our 11 cases the youngest child was aged mne months, 
the other children bemg, respectively, aged eighteen months, two years, 
two and a half years, five years, six years, six and a half years, seven 
years, eight years, twelve years and fourteen years That the nursing 
infant is not spared is shown by 2 such patients reported by Swoboda,^^^ 
and we are even informed that a case of this disease m a fetus at term 
has been observed by Drechsfeld (quoted by Poissonmer) 

I have already indicated the frequency with which secondary tuber- 
culosb of the prostate and vesicles is found, but these figures apply 
chiefly to adults All authors agree that before the age of puberty 
these organs are rarely attacked Thus Kantorowicz,®^ m 57 cases of 
epididymal tuberculosis m children, found the prostate involved but 
twice In the cases under twelve to fourteen years of age (6 m all) 
commg under my own observation, I have seen no prostatic or vesicular 
tuberculosis The combined experience of all observers shows that 
prostatic and vesicular tuberculosis is most frequent during the tune 
of the greatest activity of these organs, i e , from about the twentieth 
to the fortieth year 

A study of juvenile gemtal tuberculosis which I reported m 1920® 
is here quoted m the belief that the description of the findmgs m chil- 
dren IS more complete than can be found elsewhere 

“In our senes of 11 cases both epididymes were found to be involved 
at the tune of entrance m 1 case (an infant, aged mne months), m 
another case (a boy aged eight } ears) the sec-ond side became involved 
twenty-seven months after removal of the epididymis first aftected, 
while in a third case the involvement of the second side took place 
wi thin three months after excision of its tuberculous mate (orchidec- 
tomy) These facts seem to be m accord with the views of other writers, 
especially lurmisson®® and Poissonmer,®® the latter having collected 
only 7 bilateral infections out of 42 cases Bilateralit}" of the disease in 
children is therefore far less common than m adults 

“The remaining 8 cases in our senes show ed about an equal distribu- 
tion of the disease between the left and right sides 

“Kirmisson®® states that m adults the testicle itself is often mtact, 
whereas m children this organ is frequently diseased On the other 
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hanil \lKnanl anil fhcMnot'" lUMit Hint Ha leatlclL nnil i|M(llihniii 
arc nttnckcil MniiillnncoiisK mi™ aliiih lh sliarcil la I'liiiMiniiiLr,” 
wlin statn that tin hiinicil of infintion ft t-llnnal it|iinlh In thi~a 
orparts. 

(hir own c\iH.miut sIiowh that iii <ml\ J instanct^. ua^ tin 
ibclf tulKruiloiH Imt it shoiiM l)c statitl tlint tliu 

logical reports nH)ro jkirticularli t!la^c of an earlur «lu\ aix ^tr\ 
\flguc 03 to the iliirLixntiatioii btlwccn testicle anil ipidalx niia, I 
bclie\c tlmt tlicrc u much levs frc^jiu nth an ^l^o^Lnltnt of the infan 
tile than of the mlult testicle and that m mast ca.sc3 it u no more 
nccesi«ir\ to rcnio\c tin testicle of a cliiM than lliat of an uilnlt 
IikIccU It iiiaN lx* haul tlmt the rciiio\nl of thu organ fnnn iwiticnU 
miller the age of pulx;rt\ 'honlil lx done onl\ os u last resort with 
much less nn])UDit\ tluin in the adult owing to the demand made on 
Its m^ aluahle internal seen tioii as {>iilx.rlN np}jroache*s, 

Wlnlo the fonuution of u scrotal uhse-ess willi sixintancoies nipture 
aixl the cstablisluuent of a fistula inn\ ix-cnr m cluldreii us m adults 
It certamlj is a far less common phenomenon I Iia\c alremds sliowexl 
that such Qu c\cnt take*sj)lace mover 70 |xrcvnt of ailnlt cases, wlicrc- 
as m tho children under dLsctw-Moii senitid fUtula was found onl\ threx 
times. 

WlnJo it IS unfortunate that our reconls ilefuutcl} state tliat tho 
vas deferens was involveil m oul> J m»taiices, there is no reason to 
believe that tlic seminul iluct of children is Icm frequently invudetl by 
tuberculoats than that of the adult. In the latter such an involvement 
IS found in the great majority of eases, and acconhng to I’oissomner** 
the VOS was de^tcly tulxrrculous m lb out of 2.S children ui whom tins 
iwint was noted 

It H unfortunate aliO that in so fe*w eases is not only tlie condition 
of the VOS deferens, but also that of tlic prostate and scnnnal vesicles 
re'conlcil *sincv so much lunges on the knowledge of the conditiou of 
the latter organs not onlv from the bcicntific but also from the prog- 
nostic \^ew^K)mt It IS disuppomtiiig to find tlmt no mention whatever 
Is maile of these organs by many oliservers, \Miilo it is true tlmt in 
dnJdren rectal examination is not easy and may be pnxluctiv o of imin 
the facts can rcadilv be ascertaineil if and when the child is nncsthctixctl 
for operation 

“Tlic records of our eases compare fuvorablv witli otlicra ui tins 
respect defimte statements os to the condition of the prostate or 
heminal vesicles or Iwtli lioving lx*cn mode m 0 cases, 2 at necropsy 
and m the other 4 either at or after operation Of the latter m a boy 
aged eight years tho seminal vesjdcs were recorded os palpable and 
verv tender before operation whereas over two years later tubcrcu 
kais of the second epididymis and of one kidney having mcantimo 
intencned the record states that the prostate is normal and tho 
vendcs are not felt. In a boy aged fourteen years with unilateral epi 
didyimtis of abort duration it la recorded that notlimg la felt m the 
prostate and m a chUd agal five years with a tuberculous epididy- 
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mitis of over two years’ duration on the one side, and of from three to 
four months’ standing on the other, we are told that the rectal examina- 
tion was ‘negative ’ Finally, a boy aged seven years, having a unilateral 
orchidectomy m 1905, was exammed at the hospital in 1911, and was 
found to have a normal prostate and seminal vesicles and the remaining 
testis and epididjmiis free from disease ” 

No statistics which I have seen give the incidence of marriage 
Among our cases 66 per cent were married Not that this is strange, 
for matrimony usually claims this number But as it has been stated 
that the disease may be conveyed by coitus, I note that in not one of 
this number was there anything to suggest that marital relations were 
the cause of contagion 

The etiological factors already enumerated for tuberculosis of the 
epididymis will apply as well to that of any organ of the genital tract, 
whether primarily or secondarily mvolved 

Cluucal Signs and Symptoms.— The clinical picture of tuberculosis of 
the epididymis which I present is based upon several studies of a group 
of cases from the Massachusetts General Hospital They offer for 
consideration 210 tuberculous epjdidymes 

Duration of the Disease —Fifty-three per cent of the patients noted 
the presence of the disease within the six months preceding their 
appearance at the hospital, in a few it was a matter of only days or 
weeks In 72 per cent the infection had begun within the previous 
year Thence the time lengthens until from five to eight years h^ve 
elapsed since the process began, and durmg which the smoldermg 
fire has more than once broken mto flame, only to be quenched with a 
poultice or a bag of ice Moreover, nearly one-half of the patients 
acknowledged havmg submitted to more or less mmor surgery in a 
vain effort to stamp out the disease This interference was usually 
the tapping, often repeatedly, of a hydrocele, which so frequently 
accompanies the tuberculous process In a larger number than one 
would hke to see, the family doctor had merely lanced the abscess, thus 
prematurely giving birth to the sinus which is so common 

I would call attention to the fact that owing to the insidious nature 
of the disease, the patient can give, in most cases, no accurate answer 
as to the duration of his trouble In this respect it is strikmgly different 
from the epididymitis of gonorrhea, with its sudden onslaught In a few 
mstances the tuberculous process is ushered m with severe pain, 
tenderness and swelling, but even then one cannot be sure that the 
disease has not been going on for some time unknown to the patient 
On the other hand Wildbolz^-® believes that about 25 per cent of 
cases of tuberculous epididymitis begin with acute symptoms as m 
gonococcal or pyogenic infections In the belief that one is deahng 
with one of these last named infections valuable time may be lost 
But there are instances where one had better wait to be more certam 
of the diagnosis In general the acute tuberculous process will perhaps 
subside in a few days, as will those with other types of infection, but the 
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meitration will »ho» c\ulroc« of n,tro(,TRiswn to a inucli i>bwcr 
flc^^ree 

Suie Inwircd -The ^^:ht ittlc was oircctctl m )9 ( J i>cr cent), the 

left!j(lcm47 (il {percent) and both aides (at tnnt of entrance) in 44 
(i9;{ l>cr cent) Sutecn patients (10 d per cent) after oi)cration ujxjn 
the 6r»t sale, joiltecquentlv returned with tubcrctilusis of the second 
epidKlMDis. There was thtrcfoix, a total of bO (40 jicr cent) uith 
bilateral disease, but it will l>c si-cn that the nmnher of rclai>scs uns 
far le &4 where the first cpiduK nm had U-en prc\ iousIn rcnioN ed 
Kej-es** m a btnea of S7 eases has found a nlai)sc upon tlic second 
sale in si ( JO 9 per cent) 

Konip** noteil bilateralitj in 7 » per cent wlnlt IJcck** puts it at 
27 per cent \ Uruiis“* foun<l both sail's in\ol\ctI m liS per cent, 
wliile in 111 eases from the Tilhingcii Clime the percentage was 29 
Thus the duinc-es of escape of tht secoial tpulKl\Tms ore seen to be 
slim but the managcincnt of the first epidkl\ ims seems to influence the 
fate of Its Mluw Kc\c3“sa)*s ‘ lie the operatmn e'er so alight or 
c\cr so radical rclajwc Ujwn llit opposite sale almost inovitabK 
occurs. M' figures show that relapse is lias opt to occur if tJiu first 
cpiduJnms u operatcil upon 

Time nf Inrolrement nf the iyeouul hpuitdymt* — flic time of m'oKc- 
ment of the second epiduKims after the infection of the first side 
\anes considorabls but is usuolh not long dclo'ctl In iin senes 
this point was ascertained m 49 patients. In 20-) per cent it took place 
within SIX months while in the first twel\c mouths 7 per cent were 
80 alTectod In the remaining dli> per cent the number of relapses 
dropped stcadih after the first \uir but took place in a few eases as 
late os the eighth jear Keves ** cases sliow that 4(i out of od infec- 
tions of the second sale occureil withm the first \ cor 

Eight of mj cases (IG-i per cent) cX])cncncetl an opparcntl' tumul- 
taneous infection of Iwth epidid'iiies ranging in duration from a few 
weeks to eight > ears before the patient sought relief 

It IS therefore dear that the damage to the second side is an carK 
eient m most cases but the danger is not cntirel> clmnnatcil until 
after the lapse of at least eight icqts. It is also quite possible that the 
infection of the second epididymis uiav be so slight as to be o\er 
looLal at the time of operation upon the first side. This possibilitv 
IS to be considerwl m one s stotcincnt to the patient of the condition 
and outlook of the second cphJkJmuui 

ResiiJls of the Disease —I ha\e found that o^e^ 80 per cent of those 
questioned on the subyect htt\e lost weight In some the depletion 
of flesh and strength w-as extreme sometunea without demonatrablo 
tuberculosis other than that m the gemtal tract. Per contra a few’ 
mdinduals had put on wieight and appeared to b© m the pmk of 
condition 

Pain -'1^13 was noted m about 00 per cent of my cases. It was 
usualK mild often tnfiing Cenerally speal^g it w’as located in the 
diseased organ but m certain uutonces was smd to ha\e extended 



526 


GENITAL TUBERCULOSIS 


upwaid to the groin oi even into the lumbar region Radiation iipwaid 
was usually the lesiilt of moie or less extensive involvement of the vas 
deferens and other structures of the speimatic cord Moie often than 
not its presence m the scrotum could be accounted for by the pressure 
of hydrocele fluid upon an acutely inflamed epididymis or testicle In 
spite of the high percentage of tubeiculous prostates and ^eslcIes, I 
have noted practically no pain located m these organs or then vicinity 
Pam m the region of the bladder may, howevei, be experienced during 
01 at the end of micturition, and is found m cases of bladder tubercu- 
losis of lenal or prostatic origin 

During one of the chaiacteristic exacerbations of the disease, scrotal 
pam may be intense, abating with the rupture of an abscess and the 
establishment of fistula, or by absorption of its products Before such 
an outbreak of the disease there may be no pam at all. 

As an accompaniment theie may be tenderness, not intense, barring 
always the very acute cases, but generally speaking of only a moderate 
degree, its intensity doubtless regulated by the same factors which 
produce pam 

Fistula —This is one of the most common “earmaiks” of tubeicu- 
losis of the epididymis, and is generally to be found m the skin at or 
near the lower pole of the oigan Fistulie at the upper pole are seen 
occasionally. 

Seventy-seven and three-tenths per cent of 106 cases m my senes 
had one oi more fistulie in the scrotum More often than not they were 
active, m others they showed a volcanic mtermittency The discharge 
IS profuse at times, and is thin, purulent, and yellowish m color 

In 22 6 per cent of these 106 patients the scrotal skin was moie or 
less adherent to the epididymis, and m some cases marked the site of 
an ancient fistula, long smce inactive 

That fistulization is an early event is shown by an examination of the 
82 patients in this series presenting this condition In exactly 50 per 
cent the abscess had formed, ruptured and established a fistula within 
SIX months after the onset of the disease, while within the first year 
this had taken place m 71 per cent of the 82 cases The progress of the 
disease is, therefore, not slow m most instances, but on the other hand 
I have seen several epididymes, tuberculous for eight or nme years, 
with a fistula of only a few days’ duration 

Fever — An elevation of temperature before operation was noted in 
but 10 cases, the epididymes in these being m a state of acute inflam- 
mation 

Condition of Prostate and Seminal Vesicles —Owing to the proximity 
of these organs one to another, and to their close relationship, I believe 
that when the prostate is tulierculous, the seminal vesicles are also 
involved, or that thev may be so regaided loi clinical jiurposes 

The effect of the disease ujion these oigans has already been dwelt 
upon at some length, and I have shown that 76 of 101 rectal examina- 
tions m mv series of cases revealed tuberculosis of the prostate and 
seminal vesicles 
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V nion. (Ictuiled stud> of tlie^ ca***:* luw slioun tliat ulicrc prostate 
aixl NtoicWs wero rcp^nleJ iia tuberculous tpululMuilvs vsT^a unilatcnil 
in 3S and bilateral in dS >a1uU, m the m*gati\L caH*3 one tpididsmu 
WM tulw-rculous la 10 uuil Inith Here iu\ol\etl in 0 hruui uhicli it 
follows that proatatt and •^rmnol vcmcUs In-ttmic rcailih m\ol\ed in 
the pit*v*nct of one tnl)crciilous ipnlnlN iiiis nnd before infection of tlic 
opposite hide lias had turn. t» take place In aiilistniitution of tins 
iwint I ba\L <lata aa to the condition of the prostate and Ncsidcaand the 
knoim duration of the cpididMiitd infection in 1)9 ci'cs. In the first 
set months of the dbcase prostate and \csiclcs ucrc found to be infcctc<l 
m 40 and healthN m 15 m the iw.notl from si^ months to one >car 14 
ucre positi\c aiul 3 ncgati\c Vftcr the first \car and in ‘^oiiic eases 
after a pcnoil of hix or seven viarn prostate anil \esiclca were tuber- 
culous in 20 and lu'pativc in 7 Tims in the first six niontlis of the dis- 
ease 30 per tent arc infected and in tiu first Near 5-1 per cent On the 
other hand one must not ltr< sight of the 7 prostates wliicli arc said 
to have held the vnemv at !»av for pcnotls ranging all the wnv from 
one to SIX or vjv en v cars. 


liladder Siimpious and Condition of ihr Unne — IMth so frequent 
andeariv an infection of prostntcnndvcsidcs the bladder neck liecomcs 
imtable at an cariv date In lo patiints (3o per cent) unnarv svnip- 
toras such os frequenej dvsuna and urgenev were recorded while 43 
per cent of 101 unnes containcil pus blood and albumin Msu out of 
10 unnes uitb wbidi the guinea pig was inoculated S showTd the pres- 
ence of tubercle bacdlus. \s m the absence of svinploms pointing to 
the kidnev cvstoscopv and ureteral cathctcniation luxvc sccincil to us 
to be unwise it IS baRlv possible tlmt some of these tuberculous unnes 
were of renal origin In this senes then* were rccognizal and operated 
upon IS eases of renal tuberculosis, occurring at some time or other m 
the course of the epithdjTmtis The 8 tuberculous unnes alrcndj re- 
ferred to mdude none of these eases It IS prolmble therefore tliattho 
pathological unne and the bladder svmptonis took ongin from the 
prostate This l>elicf is substantiated b\ the observations of Louen 
stem” who in 18 eases of cpidKlvinol tuberculosis found tulierclo 
bacilli in the unnes of all Kcnal tuberculosis was excluded as the 
source m cvT?rv ease and tlic prostate was regarded as accountable 
for the baciUi 


In 1928 Kretsdinicr** reported the unnar> findings m D4 rases of 
tulicrculous epldld^^^ltls In 72 there was pus m 39 albumm m 23 
red blood cells mOlmctcna m 7 casts in 13 tulxirdc bacilli so proved 
bv smear or guinea pig test or l>oth On the other hand only 10 patients 
were found to hav e renal tulierculosis ut the time of operation 

\>. regards bladder sjinptoms Bumpus and Thompson” IxjUcvc that 
d\ suna is a bVTiiptoci of urmarj tulwreulosis and docs uot occur when 
the disease is confineil to the genital tract alone The^ further bchev'c 
of tubercle bacilli m the unne mdicatcs renal disease 
and tbercforc that unless the unne is raicroscopioally uegaUve, cjsto- 
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upwaid to the groin oi even into the lumbar legion Radiation upwaid 
was usually the lesult of moie oi less extensive involvement of the vas 
deferens and other structmes of the speimatic coid More often than 
not its presence m the scrotum could be accounted for by the piessure 
of hydrocele fluid upon an acutely inflamed epididymis oi testicle In 
spite of the high percentage of tuberculous prostates and Aesicles, I 
have noted practically no pain located in these organs or their vicinity 
Pam in the region of the bladder may, however, be expeiienced during 
or at the end of micturition, and is found in cases of bladder tubercu- 
losis of renal or prostatic origin 

During one of the characteristic exacerbations of the disease, scrotal 
pain may be mtense, abating with the rupture of an abscess and the 
establishment of fistula, or by absorption of its products Before such 
an outbreak of the disease there may be no pain at all. 

As an accompaniment there may be tenderness, not intense, barring 
always the very acute cases, but generally speaking of only a moderate 
degree, its mtensity doubtless regulated by the same factors which 
produce pain 

Fistula —This is one of the most common "eaimarks” of tubeicu- 
losis of the epididymis, and is geneially to be found in the skin at or 
near the lower pole of the organ Fistulje at the upper pole are seen 
occasionally. 

Seventy-seven and three-tenths per cent of 106 cases m my senes 
had one or more fistulte m the scrotum More often than not they were 
active, m others they showed a volcanic mtermittency The discharge 
IS profuse at times, and is thin, purulent, and yellowish m color 

In 22 6 per cent of these 106 patients the scrotal skin was moie or 
less adherent to the epididymis, and m some cases marked the site of 
an ancient fistula, long since inactive 

That fistuhzation is an early event is shown by an examination of the 
82 patients m this series presenting this condition In exactly 50 per 
cent the abscess had formed, ruptured and established a fistula within 
six months after the onset of the disease, while within the first year 
this had taken place m 71 per cent of the 82 cases The progress of the 
disease is, therefore, not slow m most instances, but on the other hand 
I have seen several epididymes, tuberculous for eight or nine years, 
with a fistula of only a few days’ duration 

Fever — An elevation of temperature before operation was noted in 
but 10 cases, the epididymes in these being m a state of acute inflam- 
mation 

Condition of Prostate and Seminal Vesicles —Owing to the proximity 
of these organs one to another, and to their close relationship, I believe 
that when the prostate is tulieiculous, the seminal vesicles are also 
involved, or that thev inaj lie so regarded for clinical purposes 

The effect of the disease upon these organs has already been dwelt 
upon at some length, and I have shown that 76 of 101 rectal examina- 
tions m my series of cases revealed tuberculosis of the prostate and 
seminal vesicles 
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V nion. (Ictailctl studs of tlit-sc c«srt has show ii t\mt sxhtre prostate 
and sesJffi ‘3 Wire repinlcd as tiilK-reulou-S tpididsiuitu was unilateral 
lu 'to and bilateral jii iS wlult iii the lUKatiSL ciws one cpididsnm 
was tulurcidous in Id and lM)th were insolswl ui 1) hroui whicli it 
follows that prostate, ond ’Hiiiinal stsitlcs lH.itnnc ixadds insoKcd m 
the pri^^nci. of one tuberculous t pididsinis and Iwforu mfeetioD of the 
opposite skIc lias had tune to take place In sulistantuition of this 
point I lias t data ns to the oomhlion of the jirostatcand scsiclesund the 
known duration of the cpididsinal infection in 1)9 ea ses . In tlio first 
uiuioaths of theduscase prostulcand scsiclcs srire found tol>c infected 
m 40 arul healths in 15 in the i>tno<l from sue months to one >car U 
^ere positive and 3 ncf^atise Nftcr the hrst scar, and m ‘tome cases 
after a period of iix or sisen searn prostate and scsidcs were tulicr- 
culoua m 20 Qn<l nepitisc ui 7 lima in the first sue months of the siwr 
cas- K) i)(.r cent art infccteil and iii the fi^^t jear ol jicr cent On the 
other hand one uiiist not Iom. sight of tht 7 prostates sshich arc nsmI 
to base held the cih.iiis at Iws for ptnofis ranging all tlic svn} from 
one to six or i>es cu s eurs- 

lUaddcr Symidouis tiiid Coa«/i/io« of the l/rmr — NVitli w> frequent 
and earls an infection of prostatcondscsiclc^ the bladder neck becomes 
irritable at an carij <laU In la patients ( to i>cf cent) unnan b> nip- 
toms such as frequency dsaunn and urgcnc> were rccordcil while 43 
per cent of 101 unnos contained pus. bli^ and olhuuiin MbO out of 
10 urmes with which the guinea pig was inoculated S showctl the pres- 
ence of tuberde liaciJlus As in tlie oljscncc of ssTuptoms pointing to 
the kidncj csstoscops and ureteral cathcteruation base sccinctl to ns 
to be unwise it is barcb possible timt some of these tuberculous urines 
were of renal origin In this tenes there were ri^cogniicd and opemted 
upon 18 cases of renal tubcrculosH occurring at bomc time or other in 
the course of the cpulidsmutis Hie 8 tuberculous unnea alrcads re- 
ferred to mdude none of thcac eases. It is probable therefore tliat tlic 
pathological urmc and the Iiladdcr sjnjptoms took origin from the 
prostate This Iwlnf is substantiated bs the oliscnutions of Lowon 
stem” who in 18 eases of cpididsinal tulicrculosis found tubercle 
bacilli in the urmes of all Ifenal tuberculosis was eidudcd as the 
source in esers cose and the prostate was regarded os accountable 
for the badlli 


In 1028 Kretsdimcr** reported the unnar> findmgs m 94 eases of 
tul>ercuJous epKlidiinitis In 72 there was pus in 19 albumm m 23 
ret! blood cells in 0 liactena in 7 costs m 13 tuberde bacilli so pros^ed 
b\ ^near or gumea pig test or lioth On the otJicr hand only 10 patients 
were found to lias e renal tuln rculoMs at the time of operation 

Vs regards bladder svmptoms Uumpus and fliompson** lx?be\ c tJiat 
(h sum IS e Bjinptom of unimrs tulicrculosia and does not occur when 
tUe disease o confined to the gemtal tract alone They further believe 
that the present of tubercle bacilli m tlie unne mdicates renal disease 
and therefore that unless the unne la nucroscopicaUy negative cj-sto- 
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upward to the groin or even into the lumbar region Radiation upward 
Avas usually the result of more or less extensive involvement of the vas 
deferens and other stiuctuies of the spermatic cord More often than 
not its presence m the scrotum could be accounted for by the pressure 
of hydrocele fluid upon an acutely inflamed epidid.ymis or testicle In 
spite of the high percentage of tuberculous prostates and Aesicles, I 
have noted practically no pain located m these organs or their vicinity 
Pam m the region of the bladder may, however, be experienced during 
01 at the end of micturition, and is found m cases of bladder tubercu- 
losis of renal or prostatic origin 

During one of the characteristic exacerbations of the disease, scrotal 
pam may be intense, abating with the rupture of an abscess and the 
establishment of fistula, or by absorption of its products Before such 
an outbreak of the disease there may be no pam at all 

As an accompaniment there may be tenderness, not mtense, barring 
always the very acute cases, but generally speaking of only a moderate 
degree, its intensity doubtless regulated by the same factors which 
produce pam 

Fistula —This is one of the most common “earmaiks” of tubercu- 
losis of the epididj^mis, and is generally to be found in the skin at or 
near the lower pole of the organ Fistulie at the upper pole are seen 
occasionally. 

Seventy-seven and three-tenths per cent of 106 cases m my senes 
had one oi more fistulie in the scrotum Moi e often than not they were 
active, m others they showed a volcanic mtermittency The discharge 
IS profuse at times, and is thin, purulent, and yellowish m color 

In 22 6 per cent of these 106 patients the scrotal skin was more or 
less adherent to the epididymis, and in some cases marked the site of 
an ancient fistula, long since inactive 

That fistuhzation is an early event is shown by an examination of the 
82 patients m this series presenting this condition In exactly 50 per 
cent the abscess had formed, ruptured and established a fistula within 
SIX months after the onset of the disease, while AVithin the first year 
this had taken place in 71 per cent of the 82 cases The progress of the 
disease is, therefore, not slow m most instances, but on the other hand 
I have seen several epididymes, tuberculous for eight or nme years, 
AVith a fistula of only a few days’ duration 

Fever —An elevation of temperature before operation was noted in 
but 10 cases, the epididjunes in these being m a state of acute inflam- 
mation 

Condition of Prostate and Seminal Vesicles —Owing to the proximity 
of these organs one to another, and to then close lelationship, I believe 
that Avhen the prostate is tulierculous, the seminal vesicles are also 
involved, or that thev may be so regaided foi clinical pui poses 

The effect of the disease upon these oigans has already been dwelt 
upon at some length, and I have shown that 70 of 101 rectal examina- 
tions m my senes of cases revealed tuberculosis of the prostate and 
seminal vesicles 
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V iiKiR (Utailwl 5tud\ of tlicH, (Ti'M.'A lias uliowa tlmt wlitrc pnwtatc 
unJ were rcjni^^ctl as tulM-itadous tpuli(l\Tiiili5 was uiulittral 

m 3S ainl bilateral in 'IS while in the lu^gutut dH-s one cpididMim 
was tubcruulons m 10 an<l Ixith were m\ol\ctl ni brom which it 
follows tliat prostate an<l Mimnal m'mcIc'S lit'eoinc ifadilv nnoUed in 
the pri*N.ii(x of one tuberculous i phlidMiiis, and licfort infection of the 
opiKwitc side Jias had tuut to take plact In substantiation of tins 
^wint I lm\ 0 <lata as to the condition of the prostate and \ csicles and the 
known duration of the epididmuil mftdion m 09 cases. In tin. first 
SIX iQontlis of tlic disease prostate and \e^lcjcs were found to be infcclcil 
m 40 and hcalthv m 15 in the pencil from sw months to one >car 14 
were positive ainl 3 negative \ftcr the first vear and in sonic eases 
after a period of sux nr seven vears, prostate and vehicles were tuber- 
culous in 20 and negative in 7 rims iii the first sk months of the dis- 
ease 30 per cent ore infected ami in tin first vear 51 jitr cent Oii the 
other liand one must not lo-t sight of the 7 prostates wlucli an. said 
to have held tin cneinv at bav for pinmls ranging all the wav from 
one to tnx or '4v cn v ea rs 

lUadder Syini^oiii* and Condition of the Unne — With so fretpnnt 
andcori^ oninfectionofprostotcond\csiclc« the hlaildcr neck liccoincs 
imtable at on cxirlj date In 45 patients ( 15 per cent) unnan aviup- 
tonis such as frequency dvsuria and urgtncj were recorded while 43 
per cent of 101 imncs contained pus blc^ and albumin \ho out of 
10 unnes with which tJie gumca pig veas inoculated 8 showcti the pres- 
ence of tubercle Iiaallus. \s m tJio oltNmcc of ivTiiptonis iwinting to 
the ladnej cvstoscopv and ureteral cathclcruyition have seemed to us 
to be unwise it is borclv possible tlmt some of these tuberculous urines 
were of renal ongm In this senes there vrerc rccognued and operated 
upon 18 cases of renal tuberculosis occumng at some tmu. or othir m 
the course of the epidKlviiiitis The 8 tulicrculnus unnes olrcadv re- 
ferred to include none of these eases. It 13 probable therefore that the 
pathological unue and the bladder ij'iuptoms took ongm from the 
prostate This l>elKf is substantiated b\ the oliscrvutiona of Lowen 
stem” who m 18 eases of cpididvnial tulierculo&is found tubercle 
bacilli in tlie urines of all Renal tuberculosw was cxdudcil as the 
fciource in even case and t/ic prostate was regarded as accountable 
for the bacilli 


In 1928 Kretschnier** reported the unnarv findings in 94 cases of 
^ ^P^didvnutis In 72 tlicre was pus m 39 albumin m 23 

^ blood cells m 9 boctena uiTcObts m 13 tulicrcle bacilli soprov'ed 
b\ smear or guuiea pig test or both On the other hand only 10 patients 
were found to lm\ e renal tuherciilofuj at the time of operaUon 

^ regards bladder svanptoma Buinpus and Tbomj»on® lielicve tliat 
( \ sum 13 a Sianptom of unnarj tulierculosis and does not occur when 
the IS confined to tlie genital tract done Tbcj furtlicr beUeve 

tlmt the present of tuberde bacilli m the unne mdicatca renal disease 
an ere ore that unless the unne a imcro 3 copicaII> negative, c^jsto- 
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scopic examination should be made m all cases of tuberculous epididy- 
mitis 

Hmman‘‘® believes that ulceration of the bladder is common m both 
renal and genital tuberculosis 

Accompanymg the bladder symptoms and the pathological urines 
m my own cases, prostate and vesicles were recorded as tuberculous m 
28 and negative m 4 Furthermore, the relation of bladder irritability 
to the known existence of the epididjnnitis has been looked into in 43 
cases In 21, or 49 per cent, urinary symptoms were piesent m the first 
SIX months of the disease, whereas in the first year the figures jump to 
27, or 62 per cent 

Condition of the Testicle — Sixty-six of the testicles m this series were 
found to be tuberculous Forty-four occurred m unilateial cases, and 
only 22 where the process was bilateral In other words, testicular 
infection is generally found m the early months of the epididymitis 
Thus 60 6 per cent of the total number had become tuberculous in the 
first SIX months of the disease, and 83 3 per cent m the first year That 
the testicle may resist invasion for a long period of time is illustrated 
by several cases in which the epididymal disease had existed for from 
five to eight years These observations dift'er from those of Haas" 
and Lapeju-e®® who found the percentage of infected testicles to be 
progressively greater with the age of the epididymitis 

Condition of the Vas Deferens —It is unfortunate that physical exam- 
ination often overlooks an important and an interesting feature of 
a case This has been true with the vas deferens I have notes as to 
its condition (mostly macroscopic) m 46 instances, 26 of these being on 
the side last involved Of the latter 16 (61 5 per cent) were thickened 
for a greater or less distance upward from the epididymis, in some in- 
stances this bemg extreme Fifteen out of 20 vasa (75 per cent) of the 
first epididymis to be involved were regarded as tuberculous 

While these figures are insufficient for accurate deduction, the fact 
that the vas of the epididjmiis last involved is less often diseased than is 
its fellow, would indicate that the tubercle bacillus reached the second 
side by the blood stream, or by the lymphatics 

Sex Function — I have mentioned elsewhere that 85 per cent of the 
patients whose semen has been examined have shown azoospermia, 
even with only one epididymis involved, an observation supported 
by the experience of Kej es Further studies confirm this view This 
condition ls probablv accounted for by an obstruction of the vasa 
deferentia, that on the still healthi side bemg doubtless involved at 
its urethral extremity by extension of the disease from the prostate 
In fact the microscopic study of various pathologists has shown that 
the ejaculator}" ducts are frequently involved even at an early stage of 


the disease 

Mascuhnity does not seem to be impaired even after double orchidec- 
tom> Several of our cases bear out this statement, and Simon says 
the sex function remained normal tor from ten to twenty j ears in 29 
of his cases of double orchidectomj, for tuberculosis It has also been 
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ahoun that spcmmtopcJie&)i n |>crMsttnt c\cn in a toaticli. n<Ullc<l 
witli tuWrculoiJs, 

Sanfonl**ol^<nc3tl^Qt^\hJlcbcTI>otcllc^ isnin-K nircctt>\Ib> guuul 
luUmilotiiA, sti-nliU i* the rule c\cn uidi the in\*ul\tincnt of Imt one 
epKlni%D)i4. This would an occluMoii on With ''ides u\ the 

\csicli. Tho m ^allfonl 3 opinion mtt\ l>c conitnictl us an nrj;uvvKut 
for the pnontN of infection of the \eaiclc 
One ischeeix-^l however hx tJie atatcnicnt of Hunipus anil Djomp- 
bon^ who m a larpe x-rtes of cit'ies of epulidxinal tuberculosis, found 
one jiatiint with a bilateral li'sion iinoptrateil who •'Ultoesjxieiillx be- 
came the father of two duidreii In <t other cases unilateral and ojier- 
atol patemitx occmrcil while > amon^ a non-aurpcal Rrouj) Inpot 
children In 8 of the*i»e ll tlie priR>lotc was definiteU alfectesl 
I do not 6n<l an\ PxkI ile-scnptioii of tJie sxniptoins of pnniarx 
prostatic tuljerculosis niudi leas iinnmrx tulnrculosis of the seimiml 
Vesicle. U\ this I mean thoae. iiiatiince-sin wliiih there is no coiiieidentnl 
renal or epuUdxuiol tul>erculaat.v Wliile there an. tho^ wlio daun tliat 
genital tubccculoais liepnis in the pniatatt or xeaJcIt and who rejHirt u 
\cn coniidcroble nuiul>er of cases of this disease one cannot lielp 
womlcnng wh\ the\ do not furnesh as with a dis^nption of the e*nrl\ 
sx-mptoois. It IS una-oaonable to suppa'C that Uicre are no sxmptoina 
until latom tin (h'<asc if thex ctat then tJicircarlx fcfo;jnition and 
ancqiialK carh mtcneiition b' surRen would go far towunl climnmt 
iDg the adxananl discieso which esiisuoIl> encounten'd 
Difficultx of unnation or poe>s.ihI\ retention plus the exidcncvs of 
tuljcrculosos would cliaractcnxe a tulicrciilous stricture of the urethra 
It has been nn etpenene-o to hud this IcMon acroinp.ni\ ing renal rul)er 
culoais. 

DUiaoria. -The diagnosis of a tvineal com* of tulRrculosis of the 
epididj-niismax notlicilifficult Induration enlar?;cnient and nodular 
its of the origan cspecialK at its lower pole a,s.socmlLil with little or no 
pain or tenderness, is the usual dinicol picture If in addition one 
6nds the corresiiondinK \ os defercies enlarged and irregularly thickened 
especiallx at its epKJidvmal eikl and if the prostate aud the seminal 
\esides (particularlx on the same side os tJiu dibcased epididxnuis) 
arc likewise affected the case is umloubtodh one of tuberculitois 
Tile chroniat\ of the iliseosc or its bilatcrahty would help to confirm 
this diagnoais. If also there is bladder imtabflity and a haxy unne 
contairung pus and tubcrrlc bacilli all doubt is remoi c»J The diag 
nosisi3c<[uall\ certain in the presence of an active fistula or thcchmplcd 
Bear of one long healed 

In certain cases where there is more or less hxdrocele it max be 
worth while to withdraw this flmd through a sterile needle and examme 
Its sediment after staining for tubercle bacilli I ha\ o seen these organ 
ivns m at least one case where the diagnosis had been under active 
discussion m tho dime. 

In the hope that chcinistrv might throw some hght on the diagnosis 
of obscure cases I have withdrawn the fluid from the tumcal sac in a 
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number of instances and had it examined both qualitatively and quan- 
titatively. Thus far there is no evidence that chemistry will enable 
113 to distinguish between the hydrocele fluid of tubciculosis and that 
of other inflammatory conditions 

At other times the diagnosis must be in doubt until one or more of 
the features enumerated above comes to the lescuc, or until lenioval of 
the epididymis and microscopic examination reveals the truth The 
acute tubeiculous epididymis may well be mistaken foi that of gonoi- 
rhea or a pyogenic infection Only a careful history, iiainstaking 
examination, and adequate observation will solve the pioblcm. 

But it should not be forgotten that an attack of gonorihca which has 
escaped the patient’s memoij’’, an unobserved syphilitic infection of 
long ago, an infection of the epididymis in the course of a colon bacillus 
cystitis, or with a pyogenic organism from some septic focus elsewhere 
m the body, may each produce a picture not unlike that of tubciculosis 
lycsions of the scrotum arc impossible to diagnose accurately at times 
by the most expert. In this connection I wish to mention 3 cases 
occmring m my own practice which have foiced me to tlie conclusion 
that when in doubt it is best to operate and give the patient the benefit 
of that doubt 

The first case was that of a man, aged thii ty years. Foi years he 
had been icgardcd as tuberculous and so ticatcd, altliough bacilli had 
never been found in the sputum. I was asked to see him m consultation 
with a well-known suigeon who thought the patient had genital tuber- 
culosis My opinion coincided Avith that of the surgeon that there was 
tuberculosis of the left epididymis I advised opeiation but this was 
icjectcd by both the surgeon and the jiatient, and hygienic measures 
instituted While this tieatment nnpioved the general condition, that 
of the scrotum giew woisc The suigeon finally operated, removing a 
mass about the size of a tennis ball Avhich the pathologist lepoited to 
be sarcoma The patient died about thice years latei of metastases 
The second case occuiied in a boy aged nineteen years After an 
attack of measles, acute epididymitis developed and tins was followed 
shortly by appendicitis for which an operation with diamagc Avas pei- 
forrned At tins operation the mesenteric lymph glands Avere found 
to be gieatly enlarged As the epididymis did not subside, the boy 
consulted a Avell-knoAvn urologist Avho made a diagnosis of tubeiculous 
epididymitis and advised exqiectant tieatment With a vieAv to con- 
firming this opinion I Avas asked to see the boy T agieed in the diag- 
nosis, but advisefl operation Tins Avas refused As the process did not 
subside the boy consulted a thud suigeon Avho advised and latci pci- 
formed oichidectomy Here again the pathologist icported saicoma 
As this occurred many A^ears ago, and as the i)oy is still m splendid 
health, it seems piobable that metastases liave not occuiied 

While my diagnosis Avas Avioiig m each instance, my advice was coi- 
rect and if taken, it seems jiossilile that the fii st jiatient might now he 
alive 

Since seeing these cases a thud, almost identical case came under my 
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oljsenatioii ami wad niwrlctl topttlicr with Uit Uo otlitn> in 11)2.) 
Inbqitcmbcr ID-W UolKrtMin nml Gilbert*^ ^t\lc^\c 1 Imo'St thonm>,hlN 
the subject of the coCnbtu\<x of canctraiul tulx-ix-ulo^ of the testicle 

To the 7 eases \\hich thc\ fouml m the httrature thes addetl one of 
their own. Thc»c wnUn cmphoMic the ]X)iiit that dmpnosis ni the 
at\'picfll ease is often dilfieult niLslakes an. it>stl\ and that '■urjjieal 
exploration or irratliatiou slvouhl Ik nrsortisl to m all doubtful cuM.*ti. 
The routine iLscof the Wlihciin /ondek rcaetion u rnho- 

eated for a most accurate dilfLixiitml dla^;no^^s of thi*^ conditioiw. 

One can ncN tr l>c certain of the condition of the testicle \n incruise 
mthcsiieofthcorpan with no*bilunt\ ofussurfatxnin\ intan disease 
orniav bipinf\ ouK on in\*a,Mon of the o\crl\inj; tunica 

If the c\mlcncv vs m fa\or of tnlKrcnloMs or if die disease is clcurh 
progrcssinij an tx])lorator\ operation sliould Ik ad\Lsetl The dia^piosis 
of lesions aitlnn the scTOlum arc so uncertain, L\in N^iitn made bs the 
most expert that the patient shouM Ik ftivcn tin huiufitoftlu doubt. 
If he has tuberculosis ht is cntitKil to the larliisl tnatintiit if lit has 
not tuberculosis he is ciilidwl to the jo\ winch that knowlctljo, brinpi 
PrtpioiU.*— I ha\c aln.ad\ ]>oinlci\ out tht disastrous results of 
genital tubcrculiteisund tlicir rupuUt\ of occurrence It has Iwcn siiow a 
that the second cpididMnis is ottuckcil iii jar cent uitliin tlio 
first SIX months after the iii%oheiiicnt of the first side that the disease 

Biles prostate ami \csiclcs m 10 ikt cent within the same time and 
that testicular tulierculosuswitlnn tins pcnotl us fouml ui l>0 G ]Kt cent 
If one adds to these misfortunes the annoNonce of bladder imtabiliti 
and the ofiliction of stenlitN, the outlook is iiiiKn.si ulmnnx It is also 
to l>e renieuibercil that a \erv UrKe projxirtioii of jiatitnls hu\e tlie 
proNcrbial axe hanging over them m the form of tulKtculoius of other 
organs. 

Let us ncm sec what encouragcmetit can lie Jicid out to tlic jwtient 
with tuberculosis of the ipidnhmis I ha\e trac-eil 11 1 iwtients from 
one to tweut\ five \cars after operation Over d7 jicr cent have diesl 
of some form of tuberculosis. Within o period of six ^ca^s after opera 
tion 41 per cent of 58 patients ha\c died of this disease Of the deaths 
from tuberculosis 14 2 per cent occurred withm one month 12 1 per 
cent within six months and 60 per cent within one j car after ojicratioii 
During the first six ^lears 86 per cent dies! while l)ctwt“cn the ninth 
and clei'enth icars 10 7 per cent succuiobcd 'Milmri renal and lung 
tuberculosis were m order the final tj'pcs of the disease V large 
inajontj of those dving of tuberculosis had had one or more outbreaks 
of tile disease both before and after operation expenence warrants 
tbe conclusion that until at least ten \ ears hu\ c elapsed after operation 
no pQbent can be said to lie cureil of genital tubcrcu!osi.s. fht high 
percentage (1422) of the total deatlis from tnUreulosiii within a month 
after operation m the liospital deserxes a wonl of explanation Ilicre 
were acUiflUe four deaths within thin penml giving an operative inor- 
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tcihty of 2.U0 per cent for tlie total lunnbcr of 150 cubes Operation 
■was performed in all under etlicr, an anestlictic which is geneially 
lecogni’/ed as likely to stir up an otherwibc quicbcent focus of tubereu- 
lobis in the lung I am convinced that were local novocaine, spinal or 
sacral anesthesia used, as has been the ease this time, the mortidity 
would have been lar less In fact I do not know of a death occuriing 
111 the past ten years in which these forms of anesthesia weie used. 

The lecord of the (iO patients now living (53 per cent) shows a much 
smaller percentage of other tuberculous processes before opeiation 
than do those of the dead, but many of them have since developed other 
foci As 81 per cent of those examined and 28,5 per cent of those 
leached only by letter aie still within the six-year peiiod, in winch I 
found that 85 per cent of deaths occurred, it is to be expected that the 
deaths from tubciculosis m this group aie not yet at an end The long 
life and good general condition of many of the patients, even though 
suffering fiom lepeatcd outbieaks of the disease, shows that the sur- 
vival of the patient depends laigely upon Jus ability to imiiniiiiice 
himself to the disease Taken all m all, tlic odds aie against the patient 
The longer he can live and fight down any particular outburst of the 
disease, the bettei able he is. in most instances, to overcome the next 
exaceibation 

Among the cases analyi^ed hcie, epididymcetomy, paitial oi complete, 
single 01 double, was performed seventy-eight times In the remammg 
35 oichiflcctomy, unilateral or bilatend, was performed I have stated 
elsewhere on several occasions, as evidence of the efficacy of this 
opeiation, that not one of these patients had been obliged to submit 
to subsequent orchidcctomy Since this statement was made I have 
had 2 cases from which it was deemed necessary to remove the testicle 
within one month and two mouths respectively after epididymcetomy 
The pathologist reported tubciculosis of one gland, the othci showed 
only a lound-cell infiltration, and its lemoval was piobably an eiror 
of suigical judgment At the first operation there was no evidence m 
either case that the testicle was diseased Moie recently I have seen 
1 or 2 other similar cases, but in these the testis was definitely tuber- 
culous and should have come out at the first sitting Only the strong 
desne of the patient to presei ve his organs led me to leave behind a tes- 
tis which was obviously doomed None the less it is amazing how 
much diseased tissue one can remove and how little healthy tissue one 
can leave behind with every icasonable assuiance that it will become 
quiescent. What bcttei pi oof is theie of the efficacy of epididymee- 
tom,\ , even though we know that m certain of them a nioie oi less 
infected testicle is allowed to lemam’'’ 

I find that this expeiience agiecs with that of Lapeyre,*’® Keyes‘S 
and Maimesco,’^ although the latter has had 0 of Ins unilateral epi- 
didyniectomies leturn within two months foi a secondaiy castiation 
The sr/e, shaix;, oonsisteiicv, and, m most eases, the sensation of the 
testicle are unaffected, and the benefit to the patient moially and 
ph\sicall} IS well worth the veq\ slight chance of the necessity of a 
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•^econdan orciiuU-ctwiu I thmL wl arc opt to n-frinl nIto;:ttlar too 
liphtU tbc pnmt \aluc of the inUnial '<‘cat!ou «)f the tt^stide 

111 tl)i3 conja“ctjon it mu' lx niiiitioiicil tluit a tuKrculoua tunica 
'apnalw nio' oAauinc tiii uiiixikatotl nctiMt' afttr ipulid'nicctoni' 
The clinical pittun. is 'cn Iilu. that of an onIiiti'< and in tins Ixlief 
orcJiwIcctonj' nia\ lie u<l\i.>t*<l or e'cn done Thin lui't l>ctn I such 
111 Di' bcncs, hut in eadi a I'anfiil iiiM*stipitinii of thi ntuation anil 
the free u>c of till inintte lu»s s.im'iI thi totidi 
Thi %en Rffat mcaJinct of I'tii witli iinilaltrol tpuli 

d'lnal tuhcrcuhnis has laan |X>intiti out I lia\i no indinic timt 
this conilition is dnni uua' "ilh in ^pltc of an othir"LM. sutx'cs.ful 
issue of thecas? Vn l^'oh^^»lllt of oiu orhotJi te>lii li“> dix-snot sicni 
to affect ixitinc' and tins ma\ i-ontiiiiu t\in oftir hilatiral onhidcc- 
tooi' 

I’oatoperati'e smuxy of tlx prom or scrotum an uou a Ju*j.Jj^hle 
factor m our ixpinenix If thi \as isduidctl in the n^gioii of the exter- 
nal nng when it lias Ixcn 'howii to lx tulHniilous in miui' eas<*s a 
unus of sc'cral wtxks ormunths diinitioti is not unu.su.i) Jlvdindmg 
the '*QS Weil o\ir the |xl\iclmni nt a point uhia "itli feu exceptions 
It IS free from iIls.’qs? no sinus util iKCur sini-e the intruluction of 
the technique of epididv niovaxxtom' to lx descnlxsl later I knoiv 
of no case m uhich e\in a tcmjKinir' sinus from the stump of tlic \*as 
has occurred In a feu* mstaiia-s then. hu\e bcin small and short- 
li'etl suiuses of the scrotum hut the' liii'c reoJih Meldixi to time 
tulxrcuUn and h'giciii 

In (lO out of the 111 iiaticiits uhom I lia\e followisl the prostate und 
seuimal 'esjcles wire found to be tiilxTCuIous at tile time of tntrana 
to the hospital I lm\c since exaiiiinc'd uianj of them at '-anuus mter- 
'alsof time oftir operation In most instances the induration notlular 
it\ and teudiniess, present befoa operation has *uhsequentl\ dis- 
appeared entire!' or much decrcohisl In a few tlie coniiition is tlio 
same Q5 before operation In 2 instances an abscess subsequent!' 
formed and operwd spontaneousle uith tlie establishment of a pen 
neol fistula from which urine has leaked at times. 

The facts here presented are sooieuliat different from those of other 
wntera. lapccTC** aa\s that 75 per cent of his cases ore cured, and 
that a simieal of the patients of from four to ten ^eQ ^3 after operation 
la to be eipectctl 


Simon*** has followed 02 cases from tlie Heidelberg Chnia Hft^- 
fouT were found to be ah' e and fn?e from tuberculosis but this disease 
liad ctaimed 20 of the 33 who bad died Lung tuberculosis figURtl 
largeh in the Utter and was frequent!' found m those still alive. 

V Bruns”* found bilateral epulid^mol tuberculosis m 38 per cent of 
bis cases Of those bsMng operation on one side 23 per cent returned 
withm three > ears for the remoi-al of the second testide Of the smgle 
1 2 fwr cent died of urogenital tuberculosis and 15 per cent 
died of tuberculosis of other organs e3peciall> the lungs. Fort'-su 
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per cent ot the unilateral cases were cuied after three to thirty-four 
years 

Of the double castrations, 15 pei cent died of uiogenital tuberculosis, 
and 25 pei cent of tuberculosis of other organs, the lungs again being 
most often attacked Filty-six per cent of this group were cured after 
thiee to thirty years 

J3erger^^ has reported (iO 4 per cent of cures after single or double 
castration, but does not state the time elapsing after operation 

Marion^** has performed 1207 operations for genital tuberculosis since 
1008 In only about one-tenth of these cases was the testis involved 
He believes that epididymectomy is possible even in advanced cases 
He prevents fistulai by fixing the divided vas to the skin, and states 
that cicatrization occurs rapidly Postoperative treatment is most 
important, a point emphasized by all authoritie.-j 

\Vildbolz,'-'’ who has obtained satisfactory results by epididymec- 
tomy, states that more than 00 per cent were dehmtely cured and 
20 per cent died of pulmonary, lenal or othei forms of tuberculosis 

In 150 cases which Wildbolz followed for many years there was no 
occurrence of tuberculosis of the testicle when it was not present at the 
time of operation An important contribution to our knowledge of 
the efficacy of palliative treatment is that Wildbolz has removed the 
epididymis following treatment by these methods for from three to 
seven years, and has found many tubercles and virulent tubercle 
bacilli 

Felsenreich'^*’ followed 01 patients having epididymectomy or castra- 
tion Three years after operation 4) per cent were free from recurrence 

Ilinman*'* feels that in the majority of cases simple epididymectomy 
brings about an improvement or the arrest of lesions found to exist in 
the prostate, and states that tuberculosis of the seminal vesicles and 
prostate is rarely lecognized m the absence of involvement of the 
epididymis 

Cholzoff,^^ who advocates epididymectomy, believes that this opera- 
tion has a favorable influence on prostatic and vesicular tuberculosis 

Braasch,*'^^ m discussing a recent paper by Young,*^‘‘ states that his 
observations of patients at the Mayo Clinic convince him that the 
tuberculous epidid^^mis should be removed before suppuration occurs, 
that m patients examined from five to ten years after epididymectomy 
cicatrization of the tuberculous prosbite and vesicles has occurred 
except m ver\ exceptional cases lie finds that the operation of epidi- 
dymectomy IS so satisfactory that the more radical procedures advo- 
cated b^' Young and others and to be discussed later, are unwise and 
unnecessary 

Turning now to those w’ho believe that the primary focus of genital 
tuberculosis is m the prostate or vesicles, one finds that this view has 
far fewer advocates 

Young, the most enthusiastic believer m this theory, asserts 
positively that the seminal vesicle is so frequently and so definitely the 
primar\ focus m genital tuberculosis that he speaks of the lesions as 
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tuberculosLi of the jAiuuial tract lie cites ^^hltealllc s im catena- 
tions, puhlbhcil m 1910 ui which attention uos calJciI to tJic fearful 
raiTiges of teaticuUir tul>trfuloaia ami to the mtlTcctii tncas of rejection 
of tiic cpnluli-niw. This view was Iwiac<l upon cluneal aiul autoIM^ 
e.T|Xincncc Jud^jing from the few tin! rcaults related l)\ ^^^lltcaule 
one is led to lx.lic\c tlmt the radical oiKnition dul not do mucli to 
relici e his oi\ n caics. In \ ounj; s cxi>Lnenec the coiiscn oti\ l oiM.ru- 
don (cpiihil\*ujcctoin\ or castration) priKlucetl onl\ alxjut 10 per ctiit 
of cures, ^oiiflff *91»C'*cniJiia! vcMclesart notonli the 

pninarj focus from wliidi tJio epitlidMiics arc niioUctl hut from whitii 
aliO the prostate bladder and the kidncis in iiinnN cu'cs are uiioKcd 
In fact tuberculosis in the rtpon of the prostate und i erodes is far 
more dan;^rous to th e entire liuiiian orjnmisin tlian tulM.rciilosM of the 
cpuhilimcs and IS prolwhlx responsible for the fearful mortalitv whicli 
IS ^•a^ouAl\ cstimatctl at from J7 to l»0 i>er cent in cases of (genital 
tulicrculoMS, Tlicreforc it is tlie date of Uit suri:e*on to attack the 
most don^^roiis focus of nuohtmint iianuK that of tlic M’aidcs and 
proatnte Tlierefore in tul»crcuhras of tin scmmal tract m the great 
majontv of cases nuhcul operation not on)\ diouhl l>c tlic operation 
ofi^oice but also shoultl 1m; pracUialh iin|>croti\c. 

More rccciitlv \oung" hassun)inanze<<i and etupbosizcd bis reasons 
for Wienog that ^renital tulwrculosis iM-gmsm the prostate awl se/umal 
\esiclc. Ilesass — 

In 1000 being con\ iiicenl tliat seiuiiml \t-'icuJce’toni\ wns dcsiraldc 
m certum ease*, t pre-^ntesl an extrapcntomal n.tro\L-Mcal suprapubic 
method of reiuo\ing the 'cminal \cMdcs aini cpnlidvme*. Vlthougli 
this technique a os not (lifficult the results were not guofl Ijccause. the 
dramage of thi deep w oun<l was un.Hatisfactor\ Postoiwratie e iniharv 
tuberculosis occurrctl 

Having attacked the seminal vcsidcs m conjunction with the 
operation of penncal prostatectoinv 1 again resortwl to seminal vesic- 
ulectom> through the jicnncum m coses of tuberculosis, 

Vfter emploving tins technique for nine \tars, I coUecteil all cases 
of tulierculosis of the genito-unnnrv tract in which operation Imd 
been done in the gmeral surgical wonls awJ in the urologic department. 
These studies proved to be of great interest In the first place it waa 
shown quite condusivelj thot tuberculosis of the epididjiius began 
more commonlv m the globus minor than mthc globus major that it 
reached the epalidjiius probablj through the lymphatics perhaps 
also b\ way of the v as deferens, but not often tJirough the blood stream 
that the testide was rardv mwKcd until late and that castration vros 
seldom necessarv This study showed also that m the majonty of 
cases the seminal vesicles w ere inv oh-ed or w ere surdy the primary focus 
from which the tuberculobis spread to the epidklymis in most instances 
that from the seminal v csicles the kidnev was not infrequently invoh ed 
b\ the retropcntoaeal lymphatics and that from the some source the 
bronchial glands and the lung itself were sometimes invaded. These 
statistics showed conclusiv ely that Kocher s assertion was true that an 
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operation on genital tuberculosis is indicated, even though the lungs are 
involved, that the more the external focus of disease can be removed, 
the better chance there is for the arrest of the pulmonary involvement 

“In the same paper I presented a complete report of 15 cases m 
which my radical operation for tuberculosis of the seminal tract had 
been carried out Among these, lung tuberculosis was piesent or sus- 
pected before operation m 7 cases, and renal tuberculosis before opera- 
tion m 5 , the operative mortality was 0 There was 1 death from lung 
tuberculosis twelve months after operation, and 1 patient had not been 
heard from An excellent result was obtained in 13 cases 

“This report showed very conclusively that the radical operation 
for tuberculosis of the seminal tract, combined (if necessary) with 
epididymectomy, with castration and sometimes with nephrectomy, 
which had been carried out m 3 cases, showed very much better results 
than had been obtained bj'^ the partial operations of epididymectomy 
and castration 

“Very conclusive proof of the inadequacy of epididymectomy is 
shown m a later study of cases of unilateral tuberculosis of the epidi- 
dymis, without involvement of the kidneys, ureters or bladder, and is 
as follows 

“Resume of 38 cases of unilateral epididymectomy without urmary 
mvolvement Dead, 11 cases, 29 per cent Of those alive, 5 have been 
followed less than one year Well on last report, five years or more, 
6 cases, four years, 2 cases, three years, 1 case, two years, 2 cases, one 
year, 2 cases, less than one year, 3 cases, total 16, or 42 per cent Well 
over one year, 13, or 38 per cent Improved 5, or 13 pei cent Not 
improved 6, or 16 per cent Of the 16 cases classed as weU, all but 5 
required other operations after the primary epididymectomy, viz 
nephrectomy 4, epididymectomy on other side 7, radical operation 
seminal tract, 1 In 15 (40 per cent) we know that the opposite epi- 
didymis became involved subsequently 

“I have intentionally included the two previous sets of statistics to 
show how my early confidence m the radical treatment of gemtal 
tuberculosis has been confirmed by subsequent studies of cases With 
the passage of time, and with successful results m cases far advanced or 
complicated with tuberculosis of the lungs or kidneys, or both, I have 
made bold to extend the operation even to cases m which the prognosis 
was manifestly poor, with the hope that at least local relief and pro- 
longation of life could be obtained There are a number of such cases m 
the 50 I am now presenting Among these tuberculosis of the lungs 
was defimtely diagnosed by roentgen-rays m 27 cases, 12 as active and 
15 as inactive Unilateral tuberculosis of the kidney was present m 
14 cases and bilateral mvolvement m 1 Tuberculosis of the bones and 
joints was present m 4 Epididymal mvolvement was present, uni- 
lateral m 14 and bilateral m 31 cases There were 5 cases in which 
there was no mvolvement of the epididymes The prostate and vesicles 
were involved m all 

“Before the radical operation was carried out, the following opera- 
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tionshatn>ct.Q Join. cpuhdMiiectoim uiiilattrnl in > uml Inlultml in I 
drninapi, of the cpuli(I\ nu'^ *> cnatrntnm H niiihn'ttnnu II Tlitrc 
uerc other ca.sos in wliicdi \ e^ienl tnlK-rcuhwi prCN.nt uinl iii 'H)mL 
cases penMb>cnlar stniiMTi utnl fistulas or iiifcctioiH uliitli rtiult.rt'<l the 

operation more difliciilt ami Imianloiw. 

"ITie i^lts ohtamwl in thc>c oO caM-s are >lnmii in the fcilliminp 
suiunianes There v^ere 4 eleatht in the h(>>pitnl In I of tlii*^e tlien. 
uos a retroNfMcal uhsct'vi lufore o|Kmtion and the {uiticnt iliitl from 
tul)crcuJous j>entonitis. In the other I cu-ses di atli ro^iiltitl fnmi com 
plications of the lunps previoiuJv proetit niere were no ojieRitue 
(lentils. 

Dr Uo\dG Ix-ww has mode n \er\ careful aiml\ tie ^tud^ of these 
ea.'^rs barA.“d on <ple^,tlonnat^5l aiwl has aLsei ^vcrseuuxUv exaimiiesl a 
gooel iiiad\ of the iwitients, lit has Ikhi nhle to follow II en-sts in 
which the radical oiKration lius littn jurfonnesl 1 he resiiltH are ns 
follows S!\en patients are living and well more than ten vears afUr 
toleration uiwl 1 imtienl dictl after ievcntcin jiurs of piilmonarv 
tuberculosis which was present iK-forc ojieration Hitre art 7 imticiits 
who were ojKratesl on from five to eight vears ago Three of tlie^e are 
known to lie fnx from tuberciile^os, ni«! 4 Iiavt liexn cured of genital 
involvement hut still suffer from piilmoimrv li-Nions Tliree iwtienta 
dietl nine eight and 'U veurs res^K'etiveK after ojie ration 2 of pnl- 
monan tiilieroiloMS (wliidi was present Infore ojitmtnm) and 1 of 
dmlictesi. \me patients have dictl of tulHrculosis witliin two veun 
after leaving the hospital lungs, t kidnevs 1 inemuge's I nuhurv , i 
undeterniuiesl 1 ni(5>e iMticiiLs hod pulmuimn tuliirciiloMS as 
sliown bv roentgen mv exumnmtion iRforc tho radical ujierotioii v\ns 
performed 'sixteen jiatients ore living from one to seventeen veurs 
after operation Of these 8 arc free frvui tulx.rculosis and 8 have 
signs of tulicrculosiseUcwhtro vesnail lulicrciilusis 2, renal (bilateral), 
2 (?olon 1 lunga 2 Ikhics and joints 1 \ll these complications were 
present on admission 

In detcnnmmg the value of the rnehcul ujicmtion lu the'sc coses, 
which have lx?ca tabulated and nnulvre'el one must t'onaider the con 
ditions pre^nt on udniission \s stated tuliereulosis of the limgs 
(active or ancsted) was ghunn bv tlio roentgen ravs to lie present m 
60 per esnt of the eases, uiuloteral involvement of the kidnevs in 14 
cases and bilateral m 1 and tubercnlosis of the bouca and joints in 4 
c-flbcs- It IS therefore evident that niuiiv patients included m tins senes 
were poor operative risks Thcfoct however that 27 of the41 jiatients 
are living and that 10 of them ore shown to Iw cntircK free from tuber 
culosis and the others witli onl> prc-costcnt involvement m other 
organs, proves conclusiveh the value of tlie radical removal of the 
entire seminal tract mvolvement 

Coiidiiawm -A senes of statistics have been presented which 
tubc'i^^'^ “E^rnent as to the following facts concoming gcmtnl 
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operation on genital tuberculosis is indicated, even though the lungs are 
involved, that the more the external focus of disease can be removed, 
the better chance there is for the arrest of the pulmonary involvement 

“In the same paper I presented a complete report of 15 cases m 
which mj^ radical operation for tuberculosis of the seminal tract had 
been carried out Among these, lung tuberculosis was present or sus- 
pected before operation m 7 cases, and renal tuberculosis before opera- 
tion m 5 , the operative mortality was 0 There was 1 death from lung 
tuberculosis twelve months after operation, and 1 patient had not been 
heard from An excellent result was obtained m 13 cases 

“This report showed ver}”^ conclusively that the radical operation 
for tuberculosis of the seminal tract, combined (if necessary) with 
epididymectomy, with castration and sometimes with nephrectomy, 
which had been carried out m 3 cases, showed verj'^ much better results 
than had been obtained b}'^ the partial operations of epididj'^mectomy 
and castration 

‘A^ery conclusive proof of the inadequacy of epididymectomy is 
shown m a later study of cases of unilateral tuberculosis of the epidi- 
dymis, without involvement of the kidnej^s, ureters or bladder, and is 
as follows 

“Resume of 38 cases of unilateral epididymectomy without urinary 
mvolvement Dead, 11 cases, 29 per cent Of those alive, 5 have been 
followed less than one year Well on last report, five years or more, 
6 cases, four years, 2 cases, three years, 1 case, two years, 2 cases, one 
year, 2 cases, less than one year, 3 cases, total 16, or 42 per cent Well 
over one year, 13, or 38 per cent Improved 5, or 13 per cent Not 
improved 6, or 16 per cent Of the 16 cases classed as well, aU but 5 
required other operations after the primary epididymectomy, viz 
nephrectomy 4, epididjunectomy on other side 7, radical operation 
seminal tract, 1 In 15 (40 per cent) we know that the opposite epi- 
didymis became mvolved subsequently 

“I have mtentionally mcluded the two previous sets of statistics to 
show how my early confidence m the radical treatment of gemtal 
tuberculosis has been confirmed by subsequent studies of cases With 
the passage of time, and with successful results m cases far advanced or 
complicated with tuberculosis of the lungs or kidneys, or both, I have 
made bold to extend the operation even to cases m which the prognosis 
was manifestly poor, with the hope that at least local relief and pro- 
longation of life could be obtamed There are a number of such cases m 
the 50 I am now presenting Among these tuberculosis of the lungs 
was defimtely diagnosed by roentgen-rays in 27 cases, 12 as active and 
15 as mactive Unilateral tuberculosis of the kidney ivas present in 
14 cases and bilateral mvolvement m 1 Tuberculosis of the bones and 
jomts was present m 4 Epididymal mvolvement was present, uni- 
lateral m 14 and bilateral m 31 cases There were 5 cases m which 
there was no mvolvement of the epididymes The prostate and vesicles 
were mvolved in all 

“Before the radical operation was carried out, the following opera- 



pRor\osis 


5J9 


anil ^‘eaiclo than in llic epuhiKmu 1 ^\ouhl su\ tlmt the iwtrbe u 
true and I l>i.lic\e that btatutici proxt it 
1 would OfjTvc with llraaNcb '* who said in liu diiciii-sion of \ounR s 
paper that the bunhii of proof still rests with Dr \oung in showing 
that the late uinrtnlitN following complete rvimniil of the gemtalui is 
an\ better than when left aloiii 

In 1910 WTntcsido^ reported Z c-ases m which he hud rciuoveil tin. 
entin. genital tract witli txccHint results. In 191 he rtiwrlcil 
cases JsQ Qi>cratcd but his own eoiuiiunts on the n.*sults are far fnim 
encouraging jxjrhajw because he eiiiplo\tsl it in unb the old and 
apparenth hopeless cases the \cn ones which it stxuis to int good 
surgical judgment would prompt one to a\ Old \gain in 1019 Wlntt^- 

side'** published a report of bis progrv->s witli the operation and ix^grets 
that this first case is the onl\ one of which 1 haNc certain knowle<lgc 
that the remote result was successful ‘^\cral others lui\c liciii uiultr 
observation for montlis but none for more than two \ cars. 

Qumb\ ** m 191S dctaUetl 7 cases of radical ticision of the sciumnl 
tract for tuberculosis accordmg to \oungs tcUm«iuc without on 
operatise death and with ixccllent immediate results, \ftcr rtvitwing 
ail this one oinnot hut fed that while time mu\ pro\t the wisdom of 
these radical procedures then, is as >ct not enough endcnce as to tlieir 
actual and uUuuatt \Tilue touiakcthcaxcragi mondcsin logo through 
this ordeal hunself 

Hinman^' has reported his results in 1 1 jiaticnts with tuUrculosis 
of the entire geuital tract in winch bilateral tpuhd\inettom\ \osec- 
iom\ seminal \esiculcctom\ and m some ca'^'S partial prostati'ctonn 
were perforuicd Iwo of thi^c jtaticiits wen. ileod Imth being poor 
surgical nsks 2 had not lictn tnicc<l and 9 were li\ing and well Tlic 
results in these 9 patumta ha\c been satisfactory except for a penneal 
amus whidi pcrsistctl for months to a few \cars in cases in which partial 
prostatectonn was perforaie<l llmuiun does not state how long after 
operation these patients were followed nor docs he sa\ what he means 
b\ a satisfacton result 

After reading the experiences of "koung tMutcsidc Qumb\ and 
Ilinnian with the radical operation and in companng these results 
with those of the conser\oti\*c operation which ba\c occurred m my 
own experience and m that of many other surgeons, I feel that one 
would ha\‘e to be \*er. pcrsuasixe m the mnUer of getting a jatient 
to elect the radical procedure 

In 1931 after a \erv careful examination and evaluation of all the 
CMdence as to the pomt of ongm of male genital tuberculosis I came 
to the following conclusions \ow m 1935 having kept careful track 
of all the evidence accumulated smee that tune both through the 
htcrature and by clinical observation I see no reason to change m\ 
opinion 

In an experience of several tearem the 3tud\ of this problem I have 

found the mo« perplexing and conflictmg evidence both clmical and 
anatomical mOe I still believe that the great weight of evidence 
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“The disease arises more commonly in the prostate and vesicles than 
in the epididymis 

“Gemtal tuberculosis is ultimately accompanied by tuberculosis of 
the lungs or kidneys in a large percentage of cases 

“If the seminal vesicles are involved, adequate drainage is not fur- 
nished by the ejaculatory ducts, and from this region the disease pro- 
gresses downward to the epididymis or upward to the kidneys or lungs 
“The presence of renal tuberculosis, which has occurred in about 
30 per cent of the cases, is no bar to carrying out the radical operation, 
m addition to nephrectomy, and curative results may thus be obtained 
“The presence of old or recent tuberculosis of the lungs is often no 
contraindication to the radical operation, m fact, it is one’s duty to 
assist, if possible, m the arrest of pulmonary tuberculosis by removing 
the external foci of tuberculosis 

“If the disease is apparently localized within the scrotum, most care- 
ful examinations should be made to rule out involvement of the vesicles 
and prostate before relymg entirely on epididymectomy, which gener- 
ally will not arrest tuberculosis of the vesicles 

“The radical removal of the seminal tract, both epididymes, vasa, 
vesicles and lateral lobes of the prostate is the operation of choice m the 
treatment of genital tuberculosis ” 

As one of those who regard the epididymis as the primary focus m 
genital tuberculosis I cannot help argumg a few of the points brought 
out in Young’s paper 

He states in the first place that “from the seminal vesicles the kidney 
was not infrequently involved by the retroperitoneal lymphatics ” 
No proof of this can be given, nor does it apply m any way to those 
cases m which long-contmued observation has shown that the renal 
lesion preceded the gemtal lesion Neither does Young’s statement 
that “from the same source (the semmal vesicle) the bronchial glands 
and the lung itself were sometimes invaded” rmg true All mvestiga- 
tors, I think without exception, have expressed the opinion and have 
shown in then- studies that genital tuberculosis was the result and not 
the source of lung or bronchial gland involvement The mere fact 
that tuberculosis of the lung or bronchial glands cannot be shovm by 
climcal or roentgenological exammation does not necessarily exclude it 
While I do not hesitate to express my admiration for Young’s skill 
m the execution of his radical operation and for his courage in carrying 
it out in patients with extensive tuberculosis (“poor operative risks 
Young rightly calls them), I feel that it is important to observe that 
the tuberculous subject not infrequently proves to be highly immune to 
his disease, and while he may break out with a new focus first here 
and then there, he accomplishes the paradoxical feat of immumzmg 
himself to the disease e\en more with each outbreak The follow-up 
of my owm cases as well as those of many other investigators shows 
conclusively that quite as favorable late results are to be gained from 
the conservativ^e as from the radical operation In answer to A oung s 
statement that “the disease arises more commonly in the prostate 
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Does it do so"' lu the lUit ten \e-iM iiiorv tlmn 1(K) aiH.*s of genital 
tube^culo^ls ba\c been ailniittcd to the gi.niti>-urmun -iniee of the 
MoiiJichiLsetts Gencrol II(>>|>ital VJl but u fen jiatants lia\e hail 
either cpKlidN'ineetoniN or uixiiidcctoiii' |)trfonne“<l ^Tiire has iRaii 
one death in the hospital in this time am! tins patient nas not oiKnitcil 
on It nould not apjicar therefore that tnieM.r\'ati\e surpen in\oKe‘d 
a high death-nitc. It is true that the ultuimte deatlis froni tulareu 
Joais arc high and tliat at le^st ten \ears mu->t elaps. Inforc the danger 
of (King from tuberculosis is past Mane of the deaths an. from lung 
or peneml niilian tuberculosis ITic radual surgitnis claim tliat this 
high mortalite is due to the tulurciilous genitals ulneh tlie con-sereu 
ti\c surge*on3 lea^e behind \et lhe\ ha\e pre*seiitetl no eMdeiie’e tliat 
this mortuht\ did not arLM. quite as iiiueli fnmi the ongmal pnxx*ss in 
the lung or other organs Nelucli intluciil the genital tulierculosis as 
from the genital tulierculosw itself hurtlannon. feu if uii\ of their 
ca-o.'s lia\e licen followetl a suflieient length of tune to shou uliat the 
outeome will l»e 

I ha\e hut fev, data of |mtieiitswIiolia\e Imd no eijitnitiw treatment 
There we a 11 such cassi m thcinatinal tliat 1 lia\e sludK‘<l which 
were not operutetl upon for one ri*aMm or another None sj far as I 
am aware were gi\en tuUrculm or oiix '•jiecLiI h\gKine cure bix 
died from tulx^rculojis I three mouths bter 1 after ten ^e‘a^s 1 was 
well a \car later I iIkiI of apopIcx\ sliorti) after 1 cannot Ixi 
trace-d \\’hiJe these figures arc too suiull to Iw of much \Tilne thes 
show that the outcome was not bnJImnt found »0 per cent 

of cures m H cases without operation and wutchcil for more tlian 
three \cars He mins, ‘They would not lie \cnfictl if the cuMa were 
more numerous and I am iiidmeil to agn'i w ith him 
Huinpvis and Tlionipson® in 1U2}> rn>orti‘d -li non>bUrgK'al e-ases of 
genital tulwrculo^is, not ojierated ui>on (ntisons not statcil) us liemg 
well from fi^e to scNcntcen \cars later Onl\ 7 of these found later 
operation necessary Tlitvc hail epidnI\mi‘etom\ J liad ordiide“ctomj 
One liaNmig the radical operation bud to lm\T 1 1 moa later operations! 

furomc now to tlic diiferent methoils of palliati\e non-surgicul 
treatment one finds a exinsidcrable \anetj and with ^‘n^^lng results 
In the last edition of this lx>ok I laid coiisiilcrable stress on the Nalue 
of tuberculm At that time (1024) wc liad Ixwn using it m all of our 
postoperatue and 5>onic of our non-operati\e cases of genital ami 
renal tulterculoajs for a numiier of ve-ars. Its use was evntinucd for 
some \ ears after this hut for some uiicxpluiued reason its tuiplu\ ment 
grndufllh decreased until now it is seldom used In 11)24 I (luotcd 
0 Neal and IIawea“ who said 

Tuberculm injections are used in coujunction with other measures 
but III few if am cases would we be willing to attnhute to tuberculm 
all or ucaH\ all of the niiprovement In some of the gemto-urman 
cases It lias semed as if tuliercuhn was an important factor m the 
t^reatment m the great majonU of coses howe\er while a factor it is 
b\ no means the most important one m producing results. 
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favors the origin of genital tuberculosis in the epididymis, I am willing 
to believe that in certain instances the primary focus may he m the 
prostate, possibl}^ even in the seminal vesicle It is impossible to 
take up and discuss seriatim and ad infinitum the argument of the vari- 
ous proponents of each point of origin, more especially those of Young 
One can only make generalr/ations 

“If genital tuberculosis arises in the prostate or even in the seminal 
vesicle, why is it that this disease is practically unknown clinically or 
postmortem''' It is onl}'^ reasonable to suppose that tuberculosis of 
either of these organs would pioduce symptoms for which relief would 
be sought and treatment given Furthermore, prolonged observation 
of such cases would undoubtedly reveal the actual condition sooner or 
later It is also true that in not a few instances neciopsy has shown 
tuberculosis of almost every oigan in the body, the prostate oi seminal 
vesicles alone being spared 

“If the prostate or seminal vesicle is the starting point of epididymal 
tuberculosis, why is it that the removal of the epididymis has such a 
salutary effect on the other organs of the genital tracts I have followed 
many cases for a long period of time both before and after operation 
While there have been occasional exceptions, as is to be expected, 
the prostate and vesicles which were nodular, indurated and enlarged 
before epididymectomy have eventually returned to an essentially 
normal condition It is probably true that while the microscope would 
still show evidence of tuberculosis in some, it is equally true that 
fibrous changes e\entually occur and a clinical and permanent cure 
IS established This statement is not a case of the wish being father 
to the thought, but is an actual statement of fact 

“In this connection one cannot avoid touching on the subject of 
treatment The results just mentioned have occurred after epididy- 
mectom}^ or orchidectomy, yet there are those, of whom Young is 
the most recent and ardent, who urge the desirability of and the neces- 
sity for the removal of the entire genital tract While this operation 
certainly gives free scope to the skill, patience and ingenuity of the 
surgeon, it apparently does not seem to afford an equal amount of 
satisfaction to the patient and after all, surgery should have this as 
one of its objects If the prostate will quiet down spontaneously by a 
simple procedure, why remove the prostate‘s Also is it not against 
all surgical principles for a primary focus to subside after the removal 
of a secondary' focus's Why not remove the entire ureter and the 
bladder as well as the kidney m treating renal tuberculosis^ The pro- 
cedure would be quite as logical Or why not cure cancer of the breast 
by dissecting out the glands in the axilla’ 

“If the primary focus lies in the prostate or seminal vesicle, why 
are these organs less frequently attacked m children than m adults 
Yet this seems to be the fact, judging from my own experience and 
from reports m the literature 

“The radical operation of removing the entire genital tract is 
thought to reduce the immediate as well as the ultimate mortality 
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culm u'os undoubte<lI% helpful there wen. (c\\ if aiu btamlanLj for its 
use m genital tuberculosis 

Still another m\ebtigiitor VclMnnicli** reportetl a Knes of 2^ 
cases of cpKlulvTual tuhcrculck is. bwt\-ODc wtri. trcatcil b\ consina- 
tl^e aurgerv HClx \rcru tn^atwl l>\ rotntp.iK)-thcrap\ an<l sunshine 
It vraa found that fnxiucnt *iuo)l doses were the most vatisfacton 
the temperature general reaction iiitrcttstil pam ainl swiDing being 
the best indications as to the conduct of the treatment. In 32 per 
cent of 34 caMis there acre no recurrences in 2tl per cent recurrence 
lie^e^opcd ^nthin thne months an«l in 42 per cent it ilc'elnpotl later 
In the latter group S patients died d of pubnonarv 2 of milian tul>cr- 
culosis. This expcncncc lc<l hcbcnreicli to the concbision that in the 
prescnte of extensi'e pulmonan iuIkccuIosis roentgen ra\ treatment 
was better than surgery Tins author treated still anotlnr group com 
pnsiDg 3i> eases, witli con.<cnati\e local iiuasures consisting of sunlight 
and iodine omtnients, fhiK the •H-iiiest eaM>s n^crc includctl in this 
group and there was a mortalitv of 40 |nr cent uithm tuo M'ars In 
the entire 'trie's the patients who died or liod recumnee had pulnionai^ 
tuberculosis 

In the last cihtion of this book I cited the ctpcnencx of ^^1l^lboU“ 
with hcliotherap\ in 1 1 eases of cpiduhina) tuberculosis This treat- 
ment was contmued from eight months to tao \car< umlir the best 
conditions. Microscopic cxziinmation of tlic organs reino\e<i at a later 
tune showed not the sliglitest tndence of nparattxc proci'v<fS. 

hreuntl’* in 1021 descnlied his enicntncc with 15 adult cases of 
genital tuberculosis of whom /istuhe wea pre^nt m 7 treutcrl soltb hi 
roentgen ra\ Ife 9tutc<l that tulicrculons lusui was not ‘ensiti\e to 
this agent and that whatever favorable ilfcct it miglit appear to have 
was to Ik? found m its stimulating effect mi iioniml granulations. In 
spite of tills oliservation breund cmicluilcil that ruentgmi>«therap\ 
can lie relied on to ucconipliib a radical curt if the process is confined 
volelv to the testis and cpididvims. If on the other Imnd the process 
has spread to the \esiit4cs, proatatt liinddtr or kuliiev roentgen rav 
mav at least check further development dose up fistulie and prevent 
Its spread to the opposite sale He wisclv adds however that m 
certain cases partial resection of local foci mav well prccetlc roentgen 
uradiatioa 


Treatmant.— Thii mav Ik? divided into (1) expectant or palliative (2) 
conservative and (3) radical Vs the results of thcK. different forms 
of treatment have been rather frcelv diMnissevl in the section on prog 
nosii It IS neccssarv now onlv to give the details of their e.\ecution 
In regard to palliative trcatnient no great amount of dcicnption is 
necessarv as not onlv Imvc the various tv pea of such treatment been 
enunicratetl but also in a general wav the method of using them It 
IS important to realm, however tliut palliative treatment should lie 
rt^rved onlv for those eases where operative treatment la refused or 
where it w for some reason unpossible 
In addition to one or more of the palliative methods descnlK?d it is 
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I am mclined to believe that while tubeicuhn does no harm if 
properly and carefully administered (there are many who consider it 
absolutely dangerous), it probably is but a relatively minor factor m 
the list of palliative measuies Yet I must confess that apparently 
under its influence I have seen sinuses close quickly, urinary symptoms 
improve and a marked gain m the patient’s general condition take 
place But other factors such as sunshine, ultraviolet light, diet and 
fresh air, used m conjunction with tuberculin, undoubtedly played 
quite as important a part m the patient’s recovery 

I said m 1924 that while I have a high opinion of tuberculin as an 
adjunct to the postoperative care of genital tuberculosis, I advised 
strongly against it as a substitute of operation Some of the older 
French writers, however, favor it highly m the expectant treatment of 
the disease Lelongt,^i writing in 1911, quoted the statistics of Man- 
toux,^^ based on 70 cases of genital tuberculosis treated m this way. 
He considered them encouraging when one realizes that they had no 
hope of improvement by surgical treatment These cases were said 
to be cmed m 33 per cent, much improved m 48 per cent, not changed 
mil per cent, while 8 per cent died No details were given, especially 
of the time during which the cases were observed, and without these 
facts one is skeptical 

Wildbolz^^® has reported the use of various conservative methods of 
treatment mcludmg tuberculin, roentgen-rays and heliotherapy Even 
after the use of conservative, non-surgical methods for one or two 
years, he was not certain that recovery was complete He removed 
the epididymis after three to seven years of conservative treatment 
and found many tubercles and virulent tubercle bacilli He feels that 
m those cases where cure is reported from the use use of these methods, 
they were examples, not of tubeiculous, but of chronic, non-tuberculous 
epididymitis, the differential diagnosis of which is often difficult 

Ullmann^^ in 1928 reported 43 cases of genital tuberculosis m which 
roentgen-ray treatment had a beneficial effect Swelling and infiltra- 
tion decreased m a short time in most of them, and there was also noted 
a marked impiovement m the condition of the prostate, the vesicles 
and the scrotum Ullmann went so far as to say that irradiation of the 
normal testicle prevented the spread to it of tuberculosis from the dis- 
eased side Altogether this report sounds most piomismg, but one 
would like to have more detail as to the length of time his patients were 
observed, what the microscope would show m the organs so treated, 
and whether there were any endocrine changes 

Wang^“ writmg on the use of tuberculin m 1930 feels as many otheis 
do that it is difficult to evaluate the results obtained when, as is usually 
the case, it is only one ot other palliative measures Tn a senes of 55 
cases (some of them postoperative oi pie-operative) 39 were improved, 

8 did not improve, and 7 retrogressed One of the patients died In 
addition to tuberculin these patients were given mercury— vapor- 
quartz light, and other treatment Wang concluded that while tuber- 
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G MI tramiiotic maiupubtiom and imtatiNc drut^ diouhl Iw 
«\ 0 KJctl 111 the treatment of pcnito-unnon tubcrculo^ui. 

hor the exact method of pMng iiittli\Une Idue orall% the ruder is 
referred to the onpinal articles of Grecubci^: onri hn associates, 

KinalK another method of poatopenitnt or jHiah palliative treat 
nient hn^ pained favor iii the past eight or ten vcaiN namtlv the use 
of quarti light thcrapv Tins has been stuilicd at length 1)\ ^^ang 
He aports favorable results in the matter of healing sinuses and quiet- 
ing down the irntablc tuberculous bladder It IS to be notcil however 
that this treatment must be contuiued over a penwl of nioiitlis and 
'^ictimcsof venrs, and also Wong'sivH *Tliere is no wav of appraising 
the value of the procedure It is further made difficult hv tlie fact 
that It IS unlv one measure in a general n-gimen id care 

B\ conservative treatment I refer to tlic removal of the cpididv mis 
together wttli as much of the vns as is ca^iK accessible, and vcbcrc 
nt'cessarv the testic-le 

The histurv of operations upon the cpidMlvtnis has Intn written bv 
Aranneatco,^^ Jlccogniimg the evil clfcits, mental and pliVMcal of 
castration cspcciallv when bdatcral and acknnwletlpng tlie iinportann? 
of the cpididviuis m genital tulicirulosis BemnP^mlSH iicrfonnesl 
the first iMnul epididMiie-ctoiiiv In 1S.)1 Malgaigne us well us 
Jobert” and do Ijinduille vrorc perfonning a c^miplctc and extensive 
eicasion of the cpididvinis Banleiiheucr ” m Iby) w CTi'ilitctl with 
the first real dcscTiptiun of epididvincctoun and he showe'fi its value 
m a senes of U eases. 

Mllcacuvc” did tlie first cpididvmeetomv in hranec m IS^) and 
ctuphosircd the great value of the tcstle^c for its internal scerctiori us 
well as for its psv e-hic e Ife'ct 

While the hrendi surgeons were doing their utmost to pre^ervx the 
totidc the Germans, witli one or two exceptions contuiuesi their 
habit of promiscuous castration I nfortunatelv tlieir exaujple has 
been copi^ all too widelv and even toelav the general surgeon other 
wise sound and conservative removes the testiele when bv a simple 
operation this valuable organ can be pnr'ervcd to the patient 

For tlie technique of epididvincctoiiiv better callcil cpulidviuo- 
vascctomv we are mdebted to Calwt whose dcscnption of the opera 
tion 1 quote This proevilurc can l)e done in most cases with novocame 
local aDcsthesja but in a few patients, with an acutelv infiained 
scrotum or of neurotic tcniperament I feel that one sliould nut liesitatc 
to use spmal or sacral anesthesia perlmps in preference to gas-oxvgen 
certainlv in preference to ether 

The local preparation of the patient should involve the skm of the 
scrotum and the grom of the correspondmg side if the disease is um 
btcral iVn masion is made over the epididj mis about 2 mches long 
H sinuses are present, thev should be arciimscribed b\ the mcision 
This is earned down to and opens the tumea vogmaJis, which will in 
manv cases be f^nd adherent to the testicle and must he separated 
b> dissection The testido and epld^di^nla are dehvered from the 
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impoitant to employ the time-honoied measuies for the treatment of 
any tuberculous condition, ^ e , regulation of diet, fresh air, sleep, 
exercise, etc It follows thercfoie that if the patient undergoes an 
operation, whether consei vative or radical, he should receive m addi- 
tion whatever benefit is to be gamed from the best of hygienic condi- 
tions together with whatever form of palliative treatment seems best 
suited to his case. For it should not be forgotten that whether eon- 
servative or radical measures are carried out, the patient still has 
tuberculosis and should be treated according^'’ 

In discoursing upon the virtues of palliative tieatment, especially 
heliotherapy and roentgeno-therapy, von Schmieden"® brings out 
what I believe is an important point, namely that patients with dis- 
charging sinuses and tuberculous bladdeis should be as careful of the 
disposition of the pus and of the mine, and incidentally of the semen, 
as the lung patient of his sputum 

If during the progress of the disease hydrocele develops, it should be 
aspirated not only for the comfort of the patient, but also m order that 
the surgeon may more accurately estimate the size and condition of the 
underlying epididymis and testicle 

Bladder irritability, a not uncommon and sometimes most distress- 
mg symptom, must also have attention There are various measures 
which may help, among them being sandalwood oil in 5 or 10 minum 
capsules, thrice daily after meals, 6 per cent warm carbolic acid solution 
as an irrigation (Rovsmg), bichloride of mercury, 1 to 10,000 up to 
1 to 1000 as a bi-weekly instillation, or perhaps better the perchloride 
or oxjmjanate of mercury (Guyon) Potassium iodide internally, 
followed after a few hours by the instillation of calomel emulsion m oils 
and instillations of 20 per cent lactic acid are among other methods 
which have been recommended The recent intensive studies of the 
value of methylene blue by Greenberg, Brodny, Davis and Armstrong" 
seem to have placed this old, but somewhat discredited therapeutic 
agent on a new and firmer footing Briefly it has been found that the 
dye usually obtainable contains impurities which are irritating to the 
stomach That which conforms to the standards of the U S Pharma- 
copeia IS the best now obtainable These authors have reached the 
following conclusions 

1 jMethylene blue alleviates the symptoms of urinary tuberculosis 
moie ettectu elv than any other drug we have used 

2 C’lmicalh, methUene blue increases the appetite and weight of 
patients with urinar\ tuberculosis 

3 Meth> lene blue is valuable in the diagnosis of renal tuberculosis 

Tuberculous stitis must be considered as a probable diagnosis m 
those patients m whom the symptoms of frequency and burning are 
marked^ rehe\edb\ the d\e therapv . 

4 Allmhes are useful in coinfiating and neutralizing the highly acid 
urine which is characteristic of urinary tuberculosis 

5 Vesical instillations of sterile mineral oil exercise a bland, sooth- 
ing effect mechanicalh on the tuberculous bladder 
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0 \ll traumatic mompulations and imtati\c drugs ihoulil l>c 
avoided m the treatment of gemta-unnan tuberculosis 

tor the exact method of givTng nietlivlcue Idut orallv the reader is 
referred to the original articles of Greenberg and his associates, 

Fmallv another method of postoperative or purelv palliative tn*at 
ment has gamed favor m the past eight or ten ve*ars, namcK the u>c 
of quart! light thcrapv This lias Utu studicvl at length hv ^\aDg 
He reports favorable re*3ult3 u» the matter of hwling sinuses ami (puct- 
mg down the irritable tuberculous bladiler It is to be note*d however 
that this treatment must be continued ovxr a penod of months and 
somctmics of veors and also \\ang savs, rhen. isno wav of apprausuig 
the value of tlic procedure It is further made difficult bv the fact 
that It is onlv one measure m a general regimen of care 

conservative treatment I refer to the removal of the tpidulvTiiLS 
togetlier with os much of tlic vas na is eosHv actvssnde, and, where 
neccasorv the testicle 

The liistorv of operations upon the epidalvmis has l)cem written hv 
Mannesco ” Ilctogmnng the evil clfe-cts mental and plivsicol of 
castration cspeciallv whe-obDateral and ockjiovrbslpng the importance 
of the epididvims m genital tuberculosis lkmnl”in ISH pcrfomiesl 
the first partial cpldI<lv^nec^om^ In 1S51 Malgaigne us well us 
Jobert^* and de I^mlwlle were perfonmng a complete and extensive 
excision of tlic cpididvuiis. Banlcnheiicr m IbSt) is ercshted with 
the first real description of epididviiicctomv, and he shnwcil its value 
m a senes of i4 coses, 

\illeueuvc^^ did the first cpidHlvmcctomv m hraneo m lbS9 and 
emphasized the great value of the te-stidc for its mternnl secretion as 
well as for its pav due cfTecL 

^Yhlle the hrench surgeons were doing thiir utmost to preserve the 
testide the Germans with one or two exceptions continued their 
habit of promiscuous castration I ufortunatelv tiieir example has 
been copied all too wkIcK and even toilav the general surgeon other- 
wise sound and conservative removes the testide when bv a simple 
operation this valuable organ con be preserved to the potient 

For the technique of epididvinectomv better called cpididvmo- 
vasectomv we are indebted to Calwt ® whose dcscnption of the opera- 
tion I quote This procedure can be done m most eases with nov ocame 
local anesthesia but m a few patients, with an acutelv inflamed 
scrotum or of neurotic temperament I feel tluvt one should not hesitate 
to use spinal or sacral anesthesia perhaps m preference to gos-oxv gen 
certaiul> in preference to ether 

The local preparation of the patient should mvolve the skin of the 
scrotum and the grom of the corresponding side if the disease is um 
lateraL \n mcision is made over the epididvmis about 2 mches long 
H sinuses are present, thev should be cucum&cribed bv the incision. 
This 13 cam^ down to and opens the tumca vaginalis which will m 
man\ cases be found adherent to the testide and must be separated 
b> dissection. The testide and epididvTnis are dehvered from the 
M u I — 3J5 
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wound The epididymis is then separated from the testicle hy a 
scissors dissection, as m this way the vessels which he behmd the epidi- 
djmiis are less likely to be destroyed The separation should be begun 
at the upper pole and carried downward, the epididymis bemg sepa- 
rated from within outward When it is fiee, the lower inch or two of 
the vas should be stripped up by blunt dissection from the structures of 
the cord A curved clamp is then applied to the vas and the epididymis, 
and the lower mch or two of the vas cut away The vas is then stripped 
up by blunt dissection with the fingers so as to free it from the struc- 
tures of the cord up to the external mguinal ring Guided by the 
finger, the clamp on the lower end of the vas is then passed up to the 
external ring and carefully mserted into the canal, care being taken to 
avoid pushmg it m front of the canal between the fascia and the fat 
The clamp is then pushed upward and outward following the line of 
the mgmnal canal until its tip lies directly beneath the fascia at the level 
of the mternal mgmnal rmg The handle of the clamp is then strongly 
depressed, bringmg the point snugly agamst the skin An incision 
not over 4 inch m length is then made on the point of the clamp, which 
IS then pushed out through this mcision carrying with it the distal 
end of the vas The vas is then picked up, the traction is made so as 
to pull out the portion lying m the canal so that the remammg portion 
dives vertically mto the wound and over the brim of the pelvis The 
finger is then inserted mto the little wound, and the vas is freed as far 
as the finger can reach, making steady traction durmg this process A 
right-angled clamp is then applied to the vas at the lowest accessible 
point It is divided, cauterized, with phenol (carbolic acid) hgated and 
dropped back The wound m the grom is closed with one catgut suture 
m the fascia, with a silkworm-gut stitch m the skm The operation is 
completed by the careful ligation of any bleedmg-pomts m the scrotum 
Anj^ apparent foci m the testicle are eradicated with a curette The 
wound is pamted with tincture of lodme and closed wuth a subcuticular 
suture of sdkwmrm-gut, leaving a small protective-tissue dram at the 

lower angle This dram has been found to shorten convalescence by givmg 

free exit to the serum which necessarily oozes from the raw surface, the 
amount of which is considerably mcreased by the application of iodine 
The dressmg is held in place by the application of an Alexander band- 
age, one of the many devices of the late Samuel Alexander, which has 
been a boon to the genito-urmary surgeon The dram can generally 
be removed m forty-eight hours, and the patient may be up and about 
m two or three dajs The after-treatment should include all of the 
general hygienic measures smtable for patients with tuberculosis 
See Fig 266 

As regards the testicle, I would add that in suspicious cases I am in 
accord with Lape\Te that an exploratory orchidotomy, partial or 
complete, is not onl\ justifiable but harmless 

In the previous edition of this book (1924) I said that sinuses at the 
pomt of dmsion of the vas deferens did not occur and that those of the 
scrotum are insignificant and infrequent Now, in 1936, I can repeat 
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this staUuKUt in aliwiIutL Iunicst\ and mtli all tin, t^imuion timt the 
elap:« of time and addctl txjKncnci. will ollou I !h licit that the 
reason for tins Uick of nimo\mK and ofttn protracted eomphcatiom w 
that the operation jubt desenUti u l>u'<nl upon bound principles Imtli 
ofpathologi andof surgen C crtainK an expenento inth itofscuml 
hundrcil cpididinit'ctonucti iiiul>K‘» uic to moke thu statement in 



Viu J* l-plilhUnicNOkrtl >iu> DU-rf^km f i4aiJi>iuh from lotU h fu mg 
! c|>libd>-tuU arul dl\l>toa of \a» m mU-Miutuiti lu^ng of up eg uicculnid 
c*B*] to l^\el of Intern J ring «/ fiulhcr /win* of \aj over ptl\> brim and diunjjng It 


Before this technique was used mam surgeons reported the fre- 
quenc> with which fistula occurred at the stump of the dinded >as. 
In fact It was for kmg the custom to attach this stump to the skin at 
the top of the scrotum at about the lc\cl of the external inguinal nng 
m order to provide for drainage of the remainder of the x as and of the 
corresponding seminal xcsidc In an effort to hasten the closure 
of these draining stumps nud to cause acatnsation of the lesicle 
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Cunrjinghain'’'’ advocated the injection of the stump of the vas with 
crude carbolic acid h'or the technique ol this procedure the reader 
IS advised to consult the original article Cunningham says that ''the 
reaetion from this method of tieatment while severe m some cases is 
slight or absent in others, and whatever immediate discomfort there 
may be is of only passing interest if wc can Irce the genital tract of so 
severe a disease 



Fio 207 — Sfrotuiii Kriwi'*'-'! from al><j\'<' hlljiiiiful (ut ul>oiit tin tiiljcrculoua wmiiH, 
Hubf iita;n,oiiH tiHHuc by )ii;lit f utw ('lh« (uts jIluwtratinK thw 

oixratiofi are takfn from Cxfil'H artulo oil ' Jv’xtruuioii Oj/'ratioii for TiilxrtuloAW os 
the LpjdidymiH,” f LTrol , I'tbruary, 1*1 lo ) 

“d’he examination of the \esicles and prostate months following 
operation usually shows the vesicles to be small, fibrous bodies, if 
palpable at all, and the prostate quite normal but often sclerotic, 
the material expressed b\ massage ls small in amount In no instance 
has the massage fluid following operation siiowm the tubercle bacillus 
in smears and in no instance has a contracture taken place in the 
urethral canal 

Cecil,^^ in Ib'lO and again m W.io, has described an operation for 
epidid^mectoniN , w’lth or without on hidei tomy, whuh he ilaiins is 
far superior to others ft will be ‘■een that the description of it, which 
I here quote, and the illustration-) of the various steps are very siinilur 
to that described b;v Cabot and mv^elf and which has just been quoted 
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rill nmm (liircrcmx la tiiut Cecil oiImk iti-s ii 

ctibtoni of attadimc the stump of tin mih to the skm I do not see tin 
logic of It nor ilo I fi«cl tlmt it w souml in pnnciplt Cecil btotes tliut 
he Iws ibe<l this o|)trution in IS tlmt no siuui lui5 Jet occuratl 

But he also btutw tlmt prutticulK all of the ense^ ha\c healed jier 
piunain 

llie stages of Ce“cil s opinition are n» follo\vs 
An\ tul)erculoU 3 sinitst'S are iwinUil witli pun. nirliohc acid, after 
the scrotum lias lK.*cn cleancil up Next the scrotum is seized as diown 
ui Figure 2(j7 and gentle pn^ure is made al)o\e the ti^sticlc \n 
elliptical mciaion is then uiode through the skin around tlie sinus 
Now while the pns^aure alwee the testicle is still inaintnint“d MTth the 
hand \er\ light elliptical cuts are made coneentncalh dmding Imnds 
of tissue dirccth down to the tunica \nginulis Tlioe coneentne cuts 
are kept done around the clliptic-il skm inceion It \nll I)c seen tlmt 
d the cuts arc kipt close to the eeutml jxutiou of skin a thick, scrotjil 
wall will l>c muintameil also the oiwniug of an' nhscvtsscs iniij l>e 
a\cH(itsl 03 tiie^ con l>c h'cii anil the tissues can thin l)e cut lightl' 
furtlur out Vs the cuts are mode the testicle and i pnlidniiis licgin to 
extrude from the scrotum nt die ^mc tiuie ouc eon lOsiK see ainl 
ligate e'ciw hU'ciling point Hus w important to insure n dn serotid 
l)Cil to ulndi to return the testicle 

In thus nianiRr the testicle is extruded tlirougli t)ie uuund mtlar 
tlian ddi\*ered as u dune "Iicii tin. MMulletl high nici-'inn is made ond 
trauma is a\oidcd The scrotum uludi lias not Kxn in unj wnj con- 
taminated 13 miiiu.fimtcl> wTapiKsI uith suit jiaeks covered with a 
towxl and kept absolutciv surgicidly dean Packs under the tcstido 
complete the preparations for epMluJ\mettom\ Hie tunica vaginalis 
IS opened anil the cpididjiias u seiMiratixl fniin the testicle (Figs- 
2b8 to 271) Tile epididjnius and testicle oro Ixith wmpiicil in warm 
salt jacks oud set aside A clump is jnislieil uj) along the vits until it 
corresponds with the cxtcnml nng (Fig 272) V «]null nick is made 
over the tip of this clamji ami oiiotJicr clamp is jmslicd down along 
the same path (Hg 273) tins clamp 13 usCil for clamping off tJie 
v'as (Hg 273) ITie vas is ait iKtwcen two clanijw thoroughlj cor- 
hohrcil fhe damp and vas arc then drawn upwunl to hnng the v os 
out m the groin but at no tunc la the clamp removed from tho vas, 
nor 13 the vas ligated asallsuchnttcinptaarolikelv to nifcet the wound 
V single stitdi la passed through tlic nick (Fig 274) This stitch 
is then lightlj tied aliout the VTBS. The damp witli the vas still fastened 
m It )3 wrapped in gauze and strapped to the abdomen (hlg 274) 
13ic scrotum is pulled down over the testidc and doaetl bj mtemiptcd 
i^nnal sutures (Fig 276) \ dn dreobing is used witiiout collodion 

The scrotum is supported with n bmder 

In about seven or eight dajs the vas cornea awav at tlie level of the 
sUn mu^ as the umbihcol cord shm-els and dies. In some instances 
tho VOS has scemcil to keep up its blooil mipplj and m these cases n 
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ligature has been lightly tied around the vas, at the skin le\ el, therebv 
causing it to slough away 

‘^^diere sinus is not present it has been my custom to extrude the 
testicle through the lowermost portion of the scrotum so that after the 
testicle IS extruded, the scrotum is pushed back like a cufl, and at the 


Fig 208 


Fig 269 
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Fig 270 


Fig 271 


Fig 208 — Testicle entirelj ^emo^ed from scrotum ‘-crotum coiered by gauze 
Tumca i aginalis opened fceparation of mid-portion of epididymis 

Fig 209 — Globus major bemg separated from testicle by sharp dissection 

Fig 270 — Separation of globus mmor 

Fig 271 — Epididiums entirely separated from testicle 

completion of the operation of epididt. mectom} the cuft is pulled dow n 
over the testicle ” 

Our attitude tovard the second epididymis, even though it be 
health} , should be carefully considered I said m 1911,^ “Knowmg the 
life histor} of the disease, and finding the patient already sterile, as 
we shall m a very large number of cases, we feel justified in adtocatiiig 
the removal of both epidid} mes and \ asa at one sitting ” 
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VYliik* tins may apiK'ar to he a radical i)olicy, it rests ii))oi) a (irm 
basis or surgical pathology. The heiicncial cd'ccts ol' double section 
of the vas, upon vesicular and piostatic lesions has been shown hy 
Lapeyre”'-' and Israel.'"' 

Accoiding to I.^egiieu,'"' “lu the presence of bilateral vesicular dis- 
ease the second vas should be sy.steinatically ligated in the course of a 
unilateral opeiation We then avoid at once the infection of the healthy 
testicle and seiious involveinent of the prostate.” I/apeyre/'*' on the 
other hand, takes the more radical view. Ife has le.sected the healthy 
vas for three years as a routine practice and says that "after double 
section of the vas, as after doulile castration, the cure of vesiciilo- 
piostatitis IS more freciucnt than aftei a unilateral operation ” If it is 
pioved that the patient is aheady sterile, f regard this procedure as 
desirable After considerable additional experience and ob.servation 
J still regard these remarks to lie .sound. \ lind that decil,'''’ the most 
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lecent writer to discuss the subject, agrees with the position taken by 
me and by the other authoi’s whom I have cited 

Beloie closing these reniaiks on the subj'ect of conservative treat- 
ment, I might add that it is lelt by some that an anastomosis between 
vas and testicle alter cjiididymeetomy can be carried out Alberti, 
in 10d2, and Romani, in ITR, have discussed the subject and repoited 
cases While there is no paiticulai difficulty and po.ssibly no harm m 
trying this expeiiment, and while in certain cases its success might 
mean a good deal to the patient from a sociological standpoint, the 
chances for a happy outcome aie exceedingly small We have .seen 
that a great many patients with genital tuberculosis, even with only 
unilateral involvement, aie already steiile, not only this but m the 
performance of such an anastomo.sis there would have to be pre.sent a 
considerable length of that poition of the vas which experience shows 
IS definitely diseased 
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Kadical tnatnicnt till, ixunual ti*>t oiil\ of tlu ipiclnl\mL 

hut ulvi of the [)ro 3 tatc ntifl ni short ahlation of tlic 

entire seniinal tract \s\ctllui'c s*** ii no i‘a>«. w Hlr I tlioii^Iit thu 
operation waa nct^•a^ar\ or uw. ainl tlicrifon. liiiNi had no jitrsonul 
expenentv with it 

European aurj^tins ha\e i»ovri\tr Ikio iKirtuI to tin nnlicnl oiKru 
tion lUmoii •• in 1SS‘) ptrfonnctl tpidi(I\ino\csicuIt“<.toni\ hut tiic 
operation met with little fa\oron acevunt of its danp-rs and ddlie-ul- 
tie*. liaudet^^ iwpulanxed it b\ nmkin>, of the ingunuil route In 
his hands the mortalitv was practicnIK ai/and he riiJorteil db cure's out 
of 08 after the elapse of from four to six 'care 

Interference with the tulierculoiis pnistate citlnr alone or in con- 
junction v.ilh the other genital organs seems to In. penerulK agurle-d 
as a serious matter often leading to Iwid results. Incision and drunape 
gi\esonl\ temporan relief and isgeiieruni producti'e of a jiennanent 
fistula I agrex uiih Lapeerc** that operations upon the prostate 
ore innd'isable rudd aifcctions will Ik'uI after the removal of the epidi- 
d'ans extensive lesions had liest be left alone In inv opjimiii tin 
same mav Ik. said of the seminal vesicle 

\mong those wlio adv ucate the rodital ojx ration \ oung is not oiilv 
the pioneer but even todav its most enthusiastic cfiauipion. In lOtX) 
be devised au eJrtmpcntoneal atrovc-'Ual sujiropuhic uiethoil of 
removing the betuinal vesick*s and the cpididvaies In the nurds of 
‘\oUDg ‘The results wen not good and postojurative iiiilmrv 
tuIioreuJosis occurred 

In 1018“* be presented iIk more ixtemive hut tcdinicalK supenor 
operation via the perineal route which with onlv minor changes lie 
advocates todav 

Meantime Wiiteanlc “ ui 1010 took up the rathcal oiKration hut 
with 03 we have seen unsatisfoctor' or indilferclit results, 

Quinbj v in 1018 using "Young 3 technique reported a small gnjup 
of cases with no operative de'atlis and with excellent immedwte re'sults. 

In 1928 Ilmman** rcMewxil the sulijcct of geintal tulicatilosis in a 
remorkablv able and hroadtmndeHl manner He IkIicvcs that there is 
a certam group of coses m nhieb the radical operation is indicated 
rather than more conservative measures, and reported 1 1 m wfaidi lie 
had cameil out the radical operation llmman states tlmt 2 an dead 
both Wing poor surgical risks 2 have not been traced and 9 are h\ mg 
and well The results m these 9 patients have lieen satisfactorj except 
for a penneal sinus which persisted for months to a few vears in cast's 
m which partial prostntectomv was performed 
The description of \ouDg 8 “* operation published m lOIS is given 
m his own language Tbe illustratwiis used Fig 270 to 281 published 
bv \oQngml93o Jour Im ileJ istii illustrate sufficKntlv well 
the essential steps of the operation 

The ordinarj mverted ^ -shaped penneal mcision has been found 
entireK satisfactory and after division of the central tendon and 
recto-urethralis muscle the inembronous urethra and apex of the pros- 
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tate are easily exposed without cutting the levatoi am muscles Up 
to this point the tractor has been introduced only sufficiently far so 
that its beak lies m the membranous urethra, thus giving an index as 
to its location It is then carried into the bladder, opened out, traction 
made and pressure employed, thus by leverage forcing the prostate 
and semmal vesicles up into the ivound where little difficulty is experi- 
enced m uncovering the fascia of Denonvilher, the anterior layer of 
which forms the covering of and index to the semmal vesicles and vasa 

deferentia as well as the prostate In 



this exposuie the levator am muscle 
is drawn outward and backward with 
the rectum exposing the superficial or 
posterior layer of Denonvilher’s fascia, 
which 13 divided near the apex of the 
prostate, thus uncovering the shimng 
anterior or deep layer of Denonvilher’s 
fascia The incision which must now 



Fig 27G Fia 277 

Fig 27(i — The postenor layer of D6nonvilbers fascia has been pushed backward 
with the rectum, es.posmg the antenor layer of Dtaoninllier’s fascia coienng prostate 
and semmal vesicles Y-shaped incision through capsule is shown (The cuts illustrating 
this operation are taken from Young's article on “Tuberculosis of the Genital Tract, 

J Am hied Assn , March 2, 1935 ) 

Fig 277 — D&noni’ilher’s fascia dissected up from the lateral lobes of the prostate 
and seminal vesicles 


be made through the fascia of Denonvilher m order to expose the vasa 
and seminal vesicles may vary somewhat according to the extent and 
character of the involvement, but as a rule a Y-shaped meision has been 
found most satisfactory The fascia is then elevated on both 

sides, thus exposmg the lateral lobes of the prostate, ampulla, and 
semmal vesicles, and leaving the central portion of the prostate imme- 
diately beneath the urethra (in which the ejaculatory ducts he) intact 
and covered by fascia which aids m protecting them An excellent 
exposure is thus obtained and it is possible to determine exactly how 
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much should Ih. anH)\i“<l wlatlur tin js unilntiml orbilutiml 

and wbctlicr OIK orlwith lolxiof iht sIuiUIh Vnotliur 

fld\-nntnse of tliLs luttluxl u tlmt the mum hlixxl supph which lies 
e.vtcmall\ u thiw drawn outwnni with the fosew mill iKinorrlmp, n 
a\oidfd iiwbmp it jHissHde to see mil mul to enm out u dcUnitc uud 
accurate blunt dissection without iiijiin of tlu hliuldtr to whicii the 
ampulhe and \(>4clcs art often \cr\ adlit txnt 1 he ntih deft reiw sliouhl 
be freed well up towunl tlu j>omt where it wmils around the ureter 
and then deepK e’hnnjied and dixidcel the upjKr elunip Ikui^, left 
attachcci to a-v>ist in removal of tlu iip|x r jiortion of tlu vn> difiRiis 
m ca>c cpulidvint'ctiHuv or eustnitum it enmtemplutexl llu 



>10 2T8 —The Wl ■rrolnal vt*>Jrlo haa brfn fmHi a/trr Ui prtlidp ban U-wi 
U«at*<i ud dlTkled The tb* dlMtled bub up la r\jun]«^ ami draan l< ■amranl Tbe 
right Tp*icJe b freed ami draao doan ui tb* aame aa> 

vesicle on tliu side u then fretil firm otlhcsiona lump elainpetl and 
hpated after divuion ui onler to prevout hle'ctlmp and workinp from 
al>o\e downward the semmal vehicle and ampulla arc fri*cd until the 
juncture with the upper portion of the pnistatc is rccdictl If it seems 
desirable to remove a portion of the prostate, an incision is mnde 
parallel to and at a distance of 5 nuUiineters from tlie urethra (and 
thviding the cjaculatorv duct) but leaving bufficicnt tissue to avoid a 
urmarj fistula \fter thw tlie prostatic tissue is eoailv remo\e*d b\ 
enucleation from withm its capsule and the fascia ampulla aemmal 
vesicles and lateral lobe of the prostate are thus removTd in one piece 
as shown m the illustration If the dibeafle is bilateral the sonic proced 
ure 13 earned out on the opposite aide and the wound then partly 




['’ill 271) — 'I'lio Huiiiliiiil v(‘Hi< Icrt, iiiiijxilliii iukI liUoral I()1 )i'h of tlio proatiito hiivo 
l)ouii fraud fi-oin Utu hliuldur mid urulluii, wlucli ronmiii mtaot 'I’lio vaa dofuitintia arc 
aLill liuld hy ulampa 



JhO -'I'liu Luliun uloiia ujiididyniia la Imudk ciiL off from tlio toaficlo by tliu cautery, 
afler wliieli llii' (laliclu la returned lo the hi lotuin 
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dosed the long ctanips btuig left nttachwl to the upper ends of the 
eTi5a deferentu for traction later In this dosurc two lodofonniicil 
game drains are proxidc'd the Ie\alor am niustlcsurc brought together 
and the iiound tHo^'tl as m pmstatcttoiu\, huMiig room for drumage 
The patient is then plactsl on his buck uiul cpidu)\TneM:toiu\ or castra- 
tion earned out according to the extent <»f the le*sioii piTS.nt 
•Vftcr careful hemostasis, te'stiedcs am! \eiiis arc dnipix-xl bock into tlie 
bcrotuiu and the \Tisdefeaiis uhieh ImslK*cnexpo&c<l uj) to tlie external 
nog IS then freed from adhesions in its canal bv a to-and-fm traction 
produced b\ an asabtaiit pulling uimui the clamp (nhidi ut meiitionetl 
abo\c as being left upon the hiutr tii<l of tin \'as deferens) nlte mating 
with traction b\ the o|xrutor upon the xus ileftrcns in the groin In 



Flo 3S1 — MrlboJ of tr,M-tkQ <j]t nuluiK Irt^cca oicntor Ui umJ o^uluit 
puUinc oe Ump in pmoeni wihukI on li> mhlrh > 15 frrrU uJ then drn«n out 

tSmcffK inpii n«l r*naL 

this ut\ the ^'as u. (iuiekl\ freed aii<l the uv»istunt liaMiig hlieratcil 
the \Tis from the clamp the xus is e*asil\ ilraum out m its cntirct\ 
through the groin In this u-o\ we lia\c a complete and radical reinoml 
of the entire semmal tract i\ith the exception of a feiv millimeters the 
tennmal portion of the ejaculatorx duct and we ba\c also a coiisemi 
ti\e prostatectomN leaiing the urethra and bladder mtact This 
procedure which is far more thorough and radical than qu\ other which 
I 1 Q 8 been proposed is cnirred out wnth great cose and is entirek under 
\T.sual control 

\ few additional comments ns to the sequela, of this operation ma^ 
be added these being quote-*! from \ oung 8“^ paper of 1922 

Fennel unD*r\ fistula tliat bupposcdl^ great bugbear of operations 
on the tuberculous prostate and xesiclcs is present m onlj 1 case and 
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m this, only a few drops of urine escape during urination, so that the 
condition is not serious Dischargmg sinuses are present either in the 
scrotum, groin or perineal wound in 6 cases they are not 

really annojong, and compare favorably with statistics foUowmg epi- 
didATuectomy (or castration) in which a much higher percentage of, 
and more annoying dischargmg smuses are recorded in the litera- 
ture ” 

The reader is here referred to my statement as to the results of the 
conservative operation 

Contmumg, Young says, “Another most interesting demonstration 
is the fact that the sexual powers are not usually impaired m any way 
except that the amount of ejaculatory fluid is much lessened ” 

Just a word about the tuberculous stricture of the urethra The 
treatment of this should, I am sure, be conservative Gradual dilata- 
tion, under local anesthesia, is usually successful, but must be repeated 
at more or less regular and frequent mtervals In other cases internal 
urethrotomv may be necessary, but I believe this should be Imuted 
strictly to those strictures occurring m the anterior urethra External 
urethrotomy is pretty certainlx sure to result m a permanent urethral 
fistula 

In closmg this re%aew of the subject of genital tuberculosis a few 
pomts may be stressed 

1 There are two schools of thought as to the origin of the lesion 
After being at variance for many vears they still show no signs of 
agreement A long contact with the subject, both chmcally and 
through the literature, conMuces me, however, that as time has gone 
on, with its accumulation of pathological e\'idence, there is beginning 
to develop a small but defimte bit of common ground on which the 
contestants may stand Just how rapidly or to what extent this ground 
will grow will depend entirely upon the amount of patient, long-con- 
tmued investigation, both of the Imng and of the dead, which is car- 
ried out 

2 There is no doubt m my mmd but that m time the difficult and 
elusive problem which has been the subject of this communication will 
be soh ed Then, but not until then, can there be any actual agreement 
as to the rational surgical treatment to be used Even now I beheve 
that while the vast majoritv of cases are adecjuatelv treated bv con- 
ser\ative surgerv, there mav be cases here and there in which the 
radical operation might be mdicated I feel sure that some of the 
radic-al surgeons feel ecjuaUy open mmded 

But in the present state of our knowledge and adcancement m 
surgical techniciue several things must be considered Alost important 
of all IS the question as to the ability of the surgeon to carn^ out the 
steps of so comphc-ated and extensive an operation Braasch s 
warning is timely when he suggests “that the average urological or 
gemtal surgeon can do as weU (as Young) is decidedlv open to ques- 
. Furthermore one must hesitate to adinse an operation 

that even m the most skilful hands has an immediate and late mortality 
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proof still rcsti with Dr \ouiig m allowing that the late niortnlits 
following complete rcniovnl of the genitalia u an^ Utter than ^\llcn 
left alone 
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in this, only a few drops of urine escape during urination, so tliat the 
condition is not serious Discliarging sinuses are present either in the 
scrotum, giom or penueal wound in 6 cases . . they are not 

really annoying, and compaie favoiably with statistics folloiiang epi- 
didjTuectomy (or castration) in which a much higher percentage of, 
and more annoying discharging sinuses are recorded m the liteia- 
ture ” 

The leadei is heie leferied to my statement as to the lesults of the 
consei vative operation 

Contmumg, Young says, “Another most interesting demonstration 
IS the fact that the sexual poweis are not usually impaired m any way 
except that the amount of ejaculatory fluid is much lessened.” 

Just a woid about the tuberculous stiicture of the urethra The 
treatment of this should, I am sure, be conservative Gradual dilata- 
tion, under local anesthesia, is usually successful, but must be repeated 
at moie oi less legulai and frequent intervals In other cases internal 
urethrotomy may be necessan, but I believe this should be limited 
strictly to those strictures occuirmg in the anteiior urethra External 
urethrotomy is pretty^ certainly^ sure to result m a permanent uretliral 
fistula 

In closmg this review of the subject of genital tuberculosis a few 
points may' be stressed 

1 There are two schools of thought as to the oiigin of the lesion 
After bemg at vaiiance foi many j'ears they' still show no signs of 
agreement A long contact with the subject, both clmieally' and 
through the hteiatuie, convmces me, howevei, that as tmie has gone 
on, with its accumulation of pathological evidence, there is begmniug 
to develop a small but definite bit of common giound on which the 
contestants ma^' stand Just how rapidly or to what extent this ground 
■will grow Avill depend entirely’ upon the amount of patient, long-con- 
tinued investigation, both of the living and of the dead, which is car- 
ried out 

2 There is no doubt in my' mind but that in time the difficult and 
elusive problem which has been the subject of this communication ivill 
be solved Then, but not until then, can there be any actual agreement 
as to the rational suigical treatment to be used Even now I believe 
that Avhile the vast majority' of cases are adequately treated by con- 
servative surgen, there may be cases here and there m which the 
ladical operation might be indicated I feel sure that some of the 
ladical surgeons feel equally' open minded 

But in the present state of our knowledge and advancement in 
suigical technique several things must be considered Most impoitant 
of all is the question as to the ability of the surgeon to carry out the 
steps of so coinphcated and extensiA'e an operation Biaasch s 
AA'arning is timely' A\lien lie suggests “that the avemge mological or 
genital suigeon can do as aa'cII (as Young) is decidedly open to ques- 
tion Furthei more one must hesitate to adAuse an operation 

that CA'cn m the most skilful hands has an immediate and late mortality 
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Incidence end Etiolofy — Tmnora of ihi an. run Thi fre- 

quenc\ atuon^ jnale tn piiurul hiHpitald is nlnuit I lo 2(XK) 

(Tanner 1921*) Then, havt Ihi n aUmt l» IXJO unk ailuiivion» met 
1907 m the I nner^ilN of ( alifomia lli>^pilal anil aUmt AHMIO m iht 
baa Irancisco C itN anil ( ouut\ nt»s|)itul met 1919 a total of "v) (MXl 
Vniong thii^e n cn o2 mtn \ntli pn)\o<l tujnorof thi teatLs an incultncc 
of 1 to KiOO The unnlwlnhtt of ^trttu.tu•s winch ba\t not Iktii ture- 
fuU\ checlosl L3 shonn In tht fact that iht recimls m Iwtlj of the hoa- 
pitaU frequenth pn\t uningK iht iliapiHJ^i^ of tumor Mjn\ utn 
purcl' cluncul <lui{;no'<“d hiirtxampli at tin 'mu I rjneLs.t)IIa pital 
in ) cOica of cuatration for sHpjWM.il tumor sul)M.’<iutnt jwtliological 
ctannnation prottil I to Ik guiinim and 2 ti> Ik ma.s.i\L tulKniilo'iLS 
In another caM. m which a iluigniy'Uw of tumor hatl Ikkui made and a 
couTM. of irradiation gi'tn gumma ujw jirotetl lattr Stntiaties col- 
lected from tht m<ie\c^ m gtntral ho^pitnLs wlntli t> tin, common 
methcxl oh\ioual\ ore inaccurutt and tbi frequence of tumor of the 
tesUd amuo}. malt ailmisdioiw li proluhlt k‘Si than ptr cent 

which u the a\trageof M.\trjl duch nnaltM.'d (llonanl hcclfs Ilulklc% 
Taunt r) 

The rtlatnt frcijuciici of tcstiailur tumor m nmlignunt timiors of 
all kimU Id aUiut 0-i7 |>cm nt (( iirlt (onur Hu nplit idt 

bcenu to Ik slighth luort ofttn iiuoIm'^I tJmn tin lift (]2>l to '19 tnnua) 
aud o\cr 24 matant\“s of biiultral in\ol\inunt nn>^tK m tTti>torchidd 
have iKtu reportwl 

The relative frtqutncv of tumor m undi's^xmlni tcdtes m hani to 
estuuatc btatustici diow it to Iw alwut 0 17 per t\nt (heclci Colev 
Kochcr Urenner Ilof^tatter Cointi MacKenxic ond Uatner) Thud 
of 72s testicular tumors vTinoinilv irjwrtcil S2 or 1 U per cent wirt in 
undesccmled tested On the other hand among M»ld cases of unde- 
seendeil testis vanousU collceUil tht re were onh S iiLtanccs of malig- 
nanev I p to Octolwr 19 H a total of 1 Hi tumors occumnp m imde- 
scendeil testicles had l)een nporletl (MacKtnzie and Katncr) The 
relative frequenev of creptoirhidism has been vtihoilIv estiniatetl and 
It should be ktpt in imnd in this cooiicction that the mcidence m Iwvs 
will be liigher than in men [ I to UM) (imilical rtwnld of the 1\ orid W ar) 

1 to ()tK) (Renner) 1 to 1000 (Marshall)) 

\cconhQg to theM. statistics about 1 patient m ivtn 2000 male 
admiision-s to general hospitals bos teratoma Mniut 4 (1 to >(.)()) 
of these 2000 will be crvpturcbuls and tumor occurs alwiit once m 
everv >00 crvptorchuls (S in MHO coses) which is a higher incidcnct 
than w foimd m the normallv placevl gland On this ratio 1 of about 
ev er\ 2.> teratomata will be m on undcMrendol testis \ anous statistics 
give the mcideuce os high as 1 m U ('Q tumors of untlesctnded testes 
m 7iS tesbculor tumors or IIJ per cent Howard Chevossu Odiome 
ami Simmons ( okv Kober \on Kahlden I tfrvtluiu Mackenzie 
and Ratner oml Ilmmaa) 

The importance of statistics of this land rcMts on their \ ahie in deter 
nunrng whether abdominal and inguinal retention pn-dc pose the testicle 
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TUMORS OF THE TESTICLE 

By frank HINMAN, M D , F A C S 

Introductzon.— The subject of tumors of the testicle gums m interest 
by recent developments of two kinds, one in diagnosis and the other in 
treatment The discovery that many of these tumors cause the excre- 
tion of a gonadotropic hormone in the urine similar to that found in 
the urine of pregnant women is of practical use in diagnosis and prog- 
nosis The perfection of powerful roentgen equipment and the con- 
sequent use of more penetrating, more intensive therapeutic irradiation 
IS changing the plan of management, with some improvement m the 
outlook of these patients 

The dLspute over pathogenesis, however, remains unchanged and 
confusion persists in the classification of testicular new growths Many 
pathologists are frank to admit that at present some of these tumors 
cannot be classified There is no accepted standard of classification 
Every pathologist has his own scheme of division and nomenclature 
It follows, therefore, that the dispute as to treatment is still active 
Perhaps m the near future the correlation of structure v ith the results 
of the hormonic test and of irradiation (as to sensitivity and resistance) 
will tend to settle man} questions of pathogeneses and of treatment 
which are now in dispute At present these facts are too few to be of 
much value Tumors of the testicle are rare and no one person has 
had an opportunity to study a large series A fair comparison of the 
reports from many different sources, which would give a large series for 
analysis, is impossible because of the differences of view and nomen- 
clature just mentioned 

The parts of the subject particularly controversial and active at 
present are the microscopic interpretation of the various pathological 
changes and their classification on this basis into separate groups, and 
the relation of each of these distinct pathological entities, first, to the 
presence and the amount of a gonadotropic hormone in the urine and, 
second, to the sensitn it} of the growth, in part or as a whole, to irradia- 
tion Some tumors form no hormone at all, others a small amount 
and still others an enormous amount Some tumors are very sensitive 
to irradiation and therefore curable, others are radiosensitive but not 
curable and still others are highly resistant and can be cured only by 
complete surgical remo\ al 

This brief discussion indicates the transitional state of the subject 
and the folloising presentation i\ill attempt to give the facts of this 
transition 
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Incidence end Etlolofy — Tumorn of tlit testu an run Plu fn 
qucncN amonp nmlu ndniiicjons \i\ Riiicnil limpitula is about 1 to JIMH) 
(Tanner lO’i'i) Tlicrt ImM U^tn olnnit l> 000 mule udiubciions Miict 
1907 m the lm\cr*it\ of ( ahfornm Hospital ami iiImuiI >0 000 in tiu 
San tnuiciipco Cit\ anil ( oiintx Ilibpitnl Miiec 1010 a total of S) 000 
Vmong thcs^uen. >2 men with provitl tumor of tin testi-s an incidcnci. 
of 1 to lOOO Tlic unnhabilitx of k.tntL'.ties winch huM nut Ikiu enre- 
fuUx checked u hown 1)\ the fact that the reeonls »i l>otIi of the hoj»- 
pitals frcqutntls puM. wronpU tlu diupiio is of tumor Mam wtn 
pureh clinical ilw 4 ,m>M.*s torixampli at the San hniiu L«<t>lla pital 
in ) coics of castmtiun for supjHWil tumor siiliN.'tpunt |uvtholopicul 
examination iinixcil 1 to Ik pummu and 2 to 1m. ma.s.i\c tiilicrcuIosiH 
In another ca>c in which a diapiio>iN of tumor had Imhi inadi. anil a 
couT'C of irradiation pi\tn pummn won proxetl latir statLstics eol- 
Icctcil from tlu uidi.xt'^ in pimnil hospitals which us thu common 
mcthoil nh\iou.''l\ an inaccurate and the frr<iuinc\ of tumor of the 
tisitis omonp muU admus-ions is ]ir«luihl\ li*vi than 0 00.1 jar ctnt 
which IS the aNcrapi of several such nnuK-vW (1 low unl Bnlklcv 

Tanner) 

Tlie relative frctpuiuN of l^“^tu•ula^ tumor in muhpimnt tumors of 
all kinds us almut 0^)7 iHrotnt ((iiirlt (onur '>1\0 Hu npht suit 
Mims to lx shphtlv limn often in\ol\nl than tlu lift (12*1 to'W tunes) 
ami over 21 nistancx’s of Inlatiml mvoUsnunt iiut.tl\ ni crsiitorchids 
lia\t l)ccn nixirtisl 

The ixlatuc fre<iucnc\ of tumor in umU’sctmlnl testes is hart! to 
estimate Statistics show it to !>c about 0 17 per mit (hcclcs, Coles 
Kocher Urcniur Ilofstattcr (icxnti ^IneKcnxll and Untner) Ihus 
of 72s testicular tuuiois \ anou-siv rcimrted s2 nr 1 1 2 jier cent w ert m 
undesccndcnl tcbtes On tlic other Iioiid omunp MUU ensenj of unde- 
sccDdcd testis vanoiLslv colU'cteil then w ere ouK S instances of luulip 
nant\ I p to Oetolicr in'll a total of I >t* tumors ocxumnp in undc*- 
tcendeil testicles had Ixxn rcimrteil (MocKcniic and Uatner) The 
rclatui. frequence of crv^ptorclnduun has l>ccn vonuuslv c'atinmtixl and 
It should be ke])t m mind m thus connection that tJic meidcnce m l>o\s 
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of thrve 20tK) will l>o crvptordiuK and tumor ocenrs almut ontx m 
ecTn lOO erv ptoreJnds (S in WIU cxises) winch is a hiplicr mtadcnco 
than la found m the normoIK placed gland (hi tins ratio 1 of almut 
e\ f n 2o teratomata wall l>e m au undcsceiKicd testis. \ unous statistic* 
give the mcidcnce os high as 1 m 0 (S2 tumors of uiMlesccnded testes 
m ?28 testicular tumors or lU per cent Howard Chevossu Odiome 
and Smmions ( olc\ Kolxr \ouKaIddcn I ffreduizi MacKcniie 
ami Hatner and Hinniau) 

The miportance of statistio of tins kind rests on them wnliiu m deter 
mming w hethcr abdominal and inguinal retention jiredi^posc tlie testicle 
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TUMORS OF THE TESTICLE 
By frank HINMAN, M D , F A C S 

Introduction. — The subject of tumors of the testicle gams m mteiest 
by recent developments of two kinds, one in diagnosis and the other m 
treatment The disco verj'^ that many of these tumors cause the excre- 
tion of a gonadotropic hormone in the urine similar to that found in 
the urine of pregnant women is of practical use in diagnosis and prog- 
nosis The perfection of powerful roentgen equipment and the con- 
sequent use of more penetrating, more intensive therapeutic irradiation 
IS changing the plan of management, with some improvement m the 
outlook of these patients 

The dispute over pathogenesis, however, remains unchanged and 
confusion persists in the classification of testicular new growths Many 
pathologists are frank to admit that at present some of these tumors 
cannot be classified There is no accepted standard of classification 
Every pathologist has his own scheme of division and nomenclature 
It follows, therefore, that the dispute as to treatment is still active 
Perhaps m the near future the correlation of structure with the results 
of the hormonic test and of uradiation (as to sensitivity and resistance) 
will tend to settle many questions of pathogenesis and of treatment 
which are now in dispute At present these facts are too few to be of 
much value Tumors of the testicle are rare and no one person has 
had an opportunity to study a large series A fair comparison of the 
reports from many different sources, which would give a large series for 
analysis, is impossible because of the differences of view and nomen- 
clature ]ust mentioned 

The parts of the subject particularly controversial and active at 
present are the microscopic interpretation of the various pathological 
changes and their classification on this basis into separate groups, and 
the relation of each of these distinct pathological entities, first, to the 
presence and the amount of a gonadotropic hormone m the urme and, 
second, to the sensitivity of the growth, m part or as a whole, to irradia- 
tion Some tumors form no hormone at all, others a small amount 
and still others an enormous amount Some tqmors are very sensitive 
to irradiation and therefore curab^ osensitive but not 

curable and still others are e cured only by 

compl surgical removal 
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laddencfl ind Etlolofy —Tumors of tlit an run Hu fn‘- 

qucncN aiuoiif; male. qjIuii.v'Uous m p.iiira] Iiospjtnls is nluiut I to 2<KK) 
(Tarmcr, 11)22) riim lia\ c Iks-Ii uUmt t» ()()() timit adtiiK ions Miice 
1907 m the Uni\ir'it\ of ( ultfoniia Hospital qihI alxuit )0 00() m tlit 
'^aii traucbico Cit\ and ( ount\ IIo>pitnl ‘'iiiti 11119 a total of s.) (KH) 
Voionp thcbciftcn j2 men with pn>\nl tumor of tlu tt‘^lLs ^In^cldclK^ 
of 1 to IGOO The unnliahilitx of statMii-s winch liaxi not Iksu cun^- 
fulh checked ls shown 1)\ the fait that tlit ntDnU m Initli oftlu ho>- 
pitaU frcqucntlx pavi wnmgU thi dmgiuHis of tumor Alan\ wm 
piircK dinical diaf'iiO'S'a hortxnmpK at the Saiihmnn-ooIIo'pitul 
in ) eaxa of castration for sup|)oxsI tumor Mihxtimnt jwitholojncnd 
examination pru\tsl I to 1 m. ^uiiinm and 2 to In. iiiuxivi tulHnsilosis 
In anotlur ease in winch a dia^,no>is of tiiinor had Iksii iirndt and n 
course of imuliation ^i\cn ;'uminu was pnmsl Intir Statistics «)1 
Iccteil from tlic indexes m giiKrul ho pituL* whnli ls the i-onnuoii 
incthoil oh\imLsI\ arc inaiTuruti ami tin fnsjnint\ of tumor of the 
testu ainonR mail ailmiv ions is pn>)>ah)\ Iixi than OlXhi jur eiiit 
which is the a\irapi of N?\(.ral suth annhses (Ilownnl heck's lliilkle' 
Tanner) 

The redutiNc fnsimtie\ of UMinilur tumor m malignant tumors of 
all kinds IS alxait (L)7 |k r irnt (( urlt ( onu r "six e) 1 in npht side 
beeuutolM. aliLhth tiion oftin iiivoKisl than tin h ft (li^t to ')') tinuH) 
ami o\er2l instanix-^ of hilutiral in\oI\i.mint mi>stl\ ni iTNiitonlnds 
lia\e been reportesl 

The relative fmiiicncv of tiiuior in undeseindixl tc^ti*s is hani to 
estimate Statistics how it to bi olMiut 0 17 jier ixiit (hecles ( olev 
Kocher Breninr Ihifstattcr (loint* MacKcntn niiil JUtiicr) IJius 
of 72s testicular tumors \ aooiLslv n^M^^tdl ^2 or 1 1 2 jkt (x?nt w i re in 
undcsccndisl testis On the othir liand amonji 111 lit eases of umlt'- 
sccndcil testis variouslv colleetisl tlien were onI\ S iii'>tancea of maLg 
oanev I p to Oetnl>er 19 U a totol of 1 ai tumors oit urnnjj in iindi*- 
scended testidw Jmd I>ecn nimrtisl (MocKinzu and Hatnir) Tlie 
relative frequenev of cnTitordiidism hies l>ecn vanoudv c'stimateil ami 
it hhoukl be kept in mind in tliLS connei tion tJmt tlie mciclencT in Ik)\ a 
will behmhertJian in men (1 to MU) (luislicalreis^nlsof thc\\orld\\ar) 

1 to 090 (Ilenner) 1 to 1000 Olarsliall)} 

Vccording to thcM. statistiix aiwut 1 patunt in everv 2000 niale 
aihnisjjon.s to general liosjutnls ha.s teratoma Vbout I (1 to ilX)) 
of these 2000 will Ik* crv*|)ton hids onil tumor ixtiirs nliout 0111*0 in 
even 500 mptorthuLs (S m WHI) cttics) whuii is a higiicr mcideuc'e 
than ih found m the normnllv ploeeil gland On this ratio 1 of aliout 
ev en 25 teratomata will Ik in an uiuIeseeiMleil teatia, A anous statiatica 
give the mcidcncc as lugh ns I in 9 (S2 tumors of undescended testes 
m <2S testicular tumors orll2pcrccnt Ilowanl Clie\axi>u CWiornt 
amj Simmons Colev Kolwr \onKnhIdcn T ffrcduxai ^lacKcntic 
aiHllUtncr niuUlmmnn) 

The un^rtance of statistics of tins kind rests on their \ ulue m deter 
minmg whether alxlommal and ingmnnl retention predt pose the testidc 
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to malignant changes At present this point remains unsolved The 
abdominal testis is not exposed to injury as the inguinal or scrotal testis 
is Whether tumor is relatively more frequent with inguinal than abdom- 
inal retention is uncertain Certainly the view that the imdescended 
testis shoidd be removed if oichiopexy is not possible, because of the 
risk of its becoming malignant, is too radical, although this argument 
IS vahd when advising orchiopexy The role of trauma m the etiology, 
in any case, is uncertam That a chronic irritation incidental to the 
loss of spermatogenesis will prove an etiological factor is doubtful 
This is true also of smgle injuries to the inguinal and normally placed 
organs, which probably do no moie than call attention or act as a 
stimulus to an already existmg growth 

The cause of testicular tumor is unknown 

Pathological Changes — Anyone who will take the time to look over 
a series of slides of tumors of the testicle will recogmze the impossibility 
of reconciling, by microscopic study alone, the divergent views of 
pathogenesis There are three mam pomts of origin for tumors of the 
testicle They can aiise from totipotent sex cells which may be pri- 
mordial germ cells or difterentiated somatic cells, from a fetal remnant 
or isolated blastomere, or from an adult tissue cell of the testicle If 
it arises from the first, the growth would be embryonal, a mixed tumor 
and malignant, if from the second, a congenital and benign dermoid 
or an adult teratoma which may show malignant changes, and, if from 
the third, a type of tumor characteristic of the cell from which it 
origmated which might be connective tissue or epithelium and either 
benign or malignant (Fig 282) Some confusion arises from designat- 
ing as teratomata the two different types of tumor which arise from 
totipotent cells and from fetal remnants, even though it is customary 
to term the former “embryonal” teratoma and the latter “adult” tera- 
toma Adult teratomata are usually benign, however, they may 
undergo mabgnant changes and give the microscopic picture of a 
carcmoma This type of tumor is entirely different from the em- 
bryonal tumors and occurs much more frequently elsewhere m the 
body than m the testicle 

The question of genesis gams more than theoretical interest from the 
fact that, of all tumors, embryonal teratomata are the only ones form- 
ing a gonadotropic hormone Most pathologists favor the origin of 
these tumors from primitive sexual cells whose normal development 
into spermatogoma has been suppressed To quote some of these 
expert opinions 

“It has been known for some time that m the development of the 
ovum the process of segmentation leads shortly to the special separa- 
tion of many germinal or primitive sex cells Some of these 

become marooned If such cells at any stage m their wander- 

ing could be fertilized or stirred to development without feitilization, 
they would offer a satisfactory explanation for the growth of such com- 
phcated masses as the teratomata . Such tumors are like a 
pregnancy and could not be explained as the outgrowth of a somatic 
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ova themselves It is kjiown that certain cells— the germmal blasto- 
meres, recognizable at an early stage of segmentation— are set apart 
and eventually earned to the generative glands where they later form 
ova or spermatozoa All the intermediate stages of development be- 
tween the primordial germmal blastomeres and the ova and spermatozoa 
retam the totipotential characteristics necessary for the formation of 
the three germmal la} ers of an embryo or an embr3mma Consequently 
a derivative from a gerrmnal blastomere, normally present in the 
testicle, may take on aberrant characteristics and form a teratomatous 
or terablastomatous tumor, containmg elements of fetal membranes 
This hjqiothesis seems to meet all requirements” (Cooke) 

“Beard’s thesis, then, would derive the semmiferous cells, not from 
the mesothelium covermg the genital ridge, but from primitive sex 
cells which are budded off the morula and, passing to the genital area, 
become associated with the mesothehal ingrowths and mesoblastic 
tissue which provide merely support and nourishment The 

process of spermatogenesis, then, is as follows The spermatogonia 
divide and produce the spermatocytes of the first order These divide 
agam, pioducmg the spermatoesdes of the second order, which in turn 
divide and produce the spermatids or future spermatozoa, the 

whole appearance closely resembling that of the early Graafian follicle 
with enclosed o\aim If, however, we regard the testis m 

the same light as any other secretmg gland, we should expect simple 
adenoma of the seminiferous tubules to appear with fair frequency m 
relation to the malignant adenoma or seminoma, but adenoma testis 
of this variety is rarely observed, though, like the small adenoma of 
the kidney, it may often escape detection If by any chance the sex 
cells are stimulated to segment— and in the early stages of development 
no essential difference can be made out between the sex cells of the 
o's ary and testis— teratomatovs tianmirs may result, for these cells, the 
oogonia and spermatogonia, are regarded as totipotent and capable 
of gn mg rise to anv or all of the tissues of the body” (Bell) 

It may be said, therefore, that the majority of these tumors of the 
testis arise from primitive sexual cells m the region of the rete testis 
and are embr} onal Other t\ pes of tumors of the testis are relatively 
rare and a means of differentiation, when the microscopic findmgs 
are doubtful, is the hormonic test Embryonal tumors alone secrete 
the gonadotropic hormone, a fact which supports the parthogenetic 
theor} of the origm from primitive sexual cells 

Another pomt of confusion m the classification of these tumors arises 
from Ewmg’s demonstration that many seemingly umfonn tumors are 
the result of dominance of one tj'pe of cell m a mixed growth Many 
apparent monocellular tumors, the so-called semmomata and sarcomata 
of the past, can be shown b} careful study to be mixed tumors or em- 
br} onal teratomata To prove or dlspro^ e this might require a detailed 
studv of serial sections of the entire growth 

“It is important to pav attention to the periphery, and especially 
to the region of the upper pole of the specimen, for it is here that the 



p \ Timijoric II rji wnt^ 


507 


nninui-H (if till pnijM r m imuniiiiiti ml iind tin cIim-ompv 

of ti“'tifiilar tissiu Mjwiratiii from tlu m‘<»p]ll^tl( ti'c>tu 1)\ a coikU iini 
turn <if fibniiH tK m i'. stnui^h pn*stiiiipti\i ixuliiut of a timtoiil 
un^nii It cannot Ik i inpha‘'i7i*<i t«K» stninj^K that tin ixunmuition of 
Q Miiall 1)1011 of tIu“M. coinpli x tiuiHiursniax Ik liij,lil\ inislinilin^ 
wwl apttn rvjKaUKl h'\\\ ilnmmstratoil tlu timtoul tlmrnctir 

m coica when tht firht tioii a Minplt itllnlar tuniour an<l 

furtlurmon the \anoU3 libstiHleniiu <hn\ati\c*3 hhou an ocouMoiml 
tcmlincx to lie aj^pn'trati'tl >ii oik ana and appiar to dnnnnatc tin 
hiatolofpcal pictun in thi ul»^en<l of furllu r ixainiimtion 
\ short atTimnt of tin. tisaui“< nHiiinonh nut uith an iIlPuIikI I)\ tin 
prcs.nt RHJUp 13 jfi'tn vMth (In ohjett of (imsidinnp tlu jKiisihh 
nlationaof thi‘«i ti-vsinni tothi dcMloiHiniit of tninourHhv a pnKTS3 of 
m(Ii\i(iuul o\erpn»uth 

\ — The fomnnl ihnuntH an npn'^nttnl l>\ hxalniL 

cnrtila^ti. Uine plain aniNtniKiI iiiilm-Ii fat and iMiiphoul ttssui 
IhalitH curtUaiii u tlu mo^t fnipunt and stnktn^, din\uti\c 
Jloni. 13 nut a tiHiinion feutun 
Plain luii^di 13 a (iHiunoii tleiiniit 
Stnpiil inuM.k lunt Uin a ran iluiunt 
Heart inusek h said to Ik <T<i“sM\ih ran 

1 nuphoid tL»»U(. 13 fnijuinth pn*^iit It nia\ lia\i. an irregular 
nodular dbtn1>utuin hut li <i>mmunl\ n in o v.<Kiution u ith i^landu 
lar spaev-j Umg Utwan tlu. ipitiulml utul inns* ular lasin^, ami doubt 
less representing tlu ImiphoKl tissui of tlu digi*sli\i tract It i3 also 
couinionK ol)scrxcd in mulignont <*cllular tinnonrs fonmng a Kinphoid 
s>tronm or network around the olxeolnr gniniis- It has lK*en bnfrRi.*stiHl 
that nicrgniuth of tlu Inuphoul tissue of a ti rntiHiia nia\ giM unpin 
to iNTnphosamHna testin, FIiuh suhjiut ls discussoil latir hut in thi 
ineontinie the friH|neiit jirestncx of l\mplioid stniitnrea in teratoid 
tumours should Ik* noted 

2 llyimblaM} Tills is rrpix*sentisl 1)\ glandular tubules or spo(\‘S 

lined h\ euhieal or isiluimvar ecUs Dipestixe lul)cs ai\ hmsl 

1)\ c-oluniimr evils and the goblet or niucignions t\ix. is tlu stnkinp 
feature Uotli small and large uitestine nia\ lie re{)rcscnte<l 
Uespirutoru tulles are luicd l>\ columnar cells sonictnncM ciliated 

Certain glandular organs sucli as snhvarx glands, jirostatc 
heart, h\cr and pancreas Imxc all been desenbed ITintouI 

tissue was present in thnv spccimciiH. 

3 h[nhliisi — Strntifieil epithelium is the most frequent and striking 
reprcsentatiic hut is pmnietmies bcniiti and hard to find and inai lie 
absent (UcU) 

In addition then, is trophohlast from which is denied the chonon 
epitheliomata 

On the basis of microscopic rtudi and with the rescnation that all 
monocellular malignant tuinoro (unless thc\ ha\e liecn examined 
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serially) are possibly mixed tumors, the following classification is 
devised 

I. Homologous tumors. 

A Benign 

1 Epithelial 

(a) Adenoma of the seminal tubules 
(h) Misplaced ectodeim 

2 Mesoblastic 

(«) Interstitial cell tumois (probably not true 
tumois but merely hyperplasia [Ewing]). 

{b) Tumois of connective tissue 
(c) Misplaced mesonephric tissue 
B Malignant 

1 Epithelial 

(«) Seminoma or Spermatocytoma (a unicellular 
type of tumoi derived horn adult spermato- 
gonia or spermatocytes) 

2 Mesoblastic (lymphosarcoma, myosarcoma) sar- 

coma, very raie, and the few authentic cases re- 
ported as homologous tumors aie regarded by 
many as repiesenting a one-sided development of 
teratomata 

.3 Tumors of adrenal rests (small cell adenocarcinoma 
derived from adrenal tubules, occurring in men of 
middle age and running a slow course [Ewing, Bell, 
Stevens] ) 

II Heterologous tumors (teratomata or mixed tumors) 

A Benign 

1 Dermoid cysts (simple and complex) 

2 Organized embryomata 
B Malignant 

1 Adult teratoma (with few or eaily malignant 

changes) 

2 Embryonal teratoma (embryonal carcinoma, heter- 

ologous tissue may be present or may have been 
overgrown Occurs as complex varieties of fairly 
uniform to very mixed tumors) 

Predominating type may be 

(а) Hypoblastic (most common) 

(1) Embryonal adenocarcinoma 

(2) Embryonal spheroidal cell scirihous car- 

cinoma 

(3) Embryonal carcinoma with lymphoid 

stroma 

(б) Mesoblastic 

(1) Sarcomatous mixed tumor 

(Carcinosarcoma of Bell) 

(2) Myxochondro-endotheliomata 
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Mixed Turner (Tarstorna) of Left Tastlcla 
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(c) Fpiblaadc (least coujuion) 

(1) Vhcolar stjuaiuous- nud ba'-al-ctll cpi 

tlicJioiuati] 

(2) Xcuro-tpitliclionm and n«.u^oc^ tonm 
00 Trophoblastic (rare) 

(1) Chonompithcl/onja 

III fLiioas ^\ men c \v\oT hj u vb \iio \ } 

It IS i-ccn that the scimiHmin (Hptnnatoc\ Iwim ur ginnnml-cvlM 
tiunor) vrhidi neeonliup to ^ luMx.'oU otxnr* from a pfuli/eratjon of 
the cdLi of the k mimft reus tubules in j)rects.l\ tlic saint \s av as glandu- 
lar careuionm of othtr orpins (Util) would notbc ixix.*cte<I to fonn a 
gonadotropic hurmont Whither this test wiii settle in time tJit 
fi>ntn>\cr»v rcganling tJicsi tumors of inonocclluJar t\pc is doubtful 
T1 h?\ atiit os a une-=jde<l t!t\tloimiiut of an iinI)r>oiml tumor acconi 
ing to hwing and as niiutionetl pn-iiou-slN might In. &u(Rt'Kntl\ 
diffcniitiatcd not to fonn a gonadolrojwc honnoni or buiBcM.ntl> 
embrNonal to fonn tin. honiioiie oiiK m binall amounts. A iiucnH 
bcopictdli tvpical siniinoma ( 1 cases in Tabic 1) whidi fails to fonn thu 
homione tbertfon. might Iiatc onpnalcd from pniiiitivc sex ctlls 
with bul>spe<iu<.nt dilfcautiotion or freui adult fuil> dilTtn.nliatc'l 
spenu cclU. llowtttr c\crj luicnteevpicolK t\pi«il sj>colIctl beniin- 
oom ffhidi p\ej a positive honiionic test mUbt have nnsen from pnmi- 
tite sexual cells and tlicreforc is nut a siminoma but an cmbr>uiuil 


carciDuioa 

Cbevassu described I>iiiphoKl struma as a diurattenstte of tlio 
seminoiua and twang rccognixcd einbrvona] coremonm witli and with 
out IjTuphoid stroma lii the beginning the Kniphoox'tcs ai>pitir 
along the hoes of the vessels in the bcanti stroma and gradually accu- 
mulate and proliferate os the stroma and euntomcil vessels disappear 
from the picture I Itioiatelj the h iiiphocv tes como to form au inter- 
lacing uctwork cndosiug mdividiuU alveoli or grouiw of alveoli Hus 
peculiar condition I think is beat regarded as a conncctiv e-tissue 
reaction which seeks to confine the uctmtics of the tumour cells— on 


the same Jmes, for example os the round-celled barrier oppoamg tlie 
downward growth of tlic epithelial cells m a cancer of the hp or tongue 
In addition to or apart from a scanty or abundant IvmplioiJ stroma 
it IS not uncormnon to see nodules of Ivmph corpuadcs scattered nregu- 
larlj through the tumour tissue (Bell) herguson following hwing s 
dassificatiOD di\ided hu patienta all of whom excreted the hormone 
mto four groups h^iftoen had enibrjonai carcinomata with IjTuphoid 
stroma 10 had semmomata, 7 adenocaremomata and 5 adult tern 
tomata. The studies of the wTiter and Powell mdicato that the true 
seramoma and the adult teratoma do not form a gonadotropic hormone 
(See Tables 1 2 and 3.) 

A recent nucroscopic itudy of my own matenaj Cm conjunction with 
m> aaistant, PowelJ and ttw pstbologat. Can-) shows the uncertainty 
of mterpretation and classification of some tumors without serial 
sections of sll ports of them This lias not been done because of the 
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inagnitudc ol such <i i)iocc(liiie IIowcvoi, by coi i elation ol the micio- 
.scopic pictuie with a cpiantit.itive estimation ol the gonadotropic hor- 
mone III the urine (discussed under diagnosis), the toiegomg i.ithei 
elaborate classification iiiaj'’ be very much simplified If only those 
tumors derived Fiom totipotent se\ cells geiiei ate the hormone, and the 
congenital teratoids, the adult teratomata and the homologous tuiiiors 
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1 moH 

No 1—100 

17 

X 

0 

Uinlnal 0 

0 

0 

2 yrH 

No 1 'No 2-150 

18 

X 

X 

X 

X 

0 

1 yrfl 

No 1 — 50<) 





1 yr» — 500 

A 



1') 

X 

X 

X 

X 

0 

1 5 yrH 

No I— 0 




0-1 yr 

1 

. 



20 

X 

\ 

0 

0 

0 ' 

1 yr 

No I 




X 

1 




21 

X 

1 x 

1000 (0 yrH ) 

1000 (0 jrH ) 

0 

8 yrfl 

No 2—750 





SuffgrQun 1 (Srtninotnn) 1 



1 

X 

1 0 

0 


A 

t 

No 1—0 * 


0 

0 

0 

X ' 

0 

2 nioH 

No 1 ♦ 

1 

1 0 

0 

0 

0 i 

0 

1 yr 

No 1 


Key Mil = iiiDUBi unilH pi r liti r 

No 1 " I'uticntfrii from ;iit ilimmlly uml with no lioriiioiiul cxi n tioii 

No J => Cutitiit fr< 1! from im tUMtuHW) ilniicully but liuH liorinoiml CXI n tioJi 111 tn ,i 

No 5 =■ I'atiint liiiH mituntuHis iliiiKitlly with or without hormoniil ixirctioii 

urine 

A “ Abiloninml iin tawtimc’s 
C = Cliint nictimtuHi-H 

N = Virciiow’B nodi in tin supruchivn ulur urnu 
X “ nomionn ti hIh not • urnml out 

O = llornionn tint w m lurrnil out with in Kutivo riHultH Imriiioin 

* = 1 ho tumor tiwiin wiin i xtrin li <1 iiinl foiiinl not lo i oiitiim tin Koiiinloirupi 


V 1 THOWriC M Cli \ \rE'y 
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do iiot caU‘« Jt to l>c ixcriti^il tlin fact W to I)unK»-'< 
m the uiort ixact ehu^sifinition «>f ti*^ticnlnr tumors hor pructicul 
purposes onh tlinx nwl l)c a*copnxtsl fnun iintnf'euiut. and 

honuomc studied, namcK 

1 hiulu^onal tumorH. 

n tjuhnonal tTux^uomo (CJ ptPMiiml cu'<‘s) 
b hmbnonal teratoma |Kr*ojuil east's) 

2 \(Iult teratoma (2 iKrsoual cases) 

1 '\liset‘llaiM.s)Ud tmuors 



>10 2?vJ — Pilot o mi rnjKTiiph of « nioixKvUuUr tyi** tumor fomKMi of Untf 
prll* leumlim* tpemiKtcK^^* (( »so I >t<jl>croup -l) I U>» j>o» r // high 
(oinpar* »itb Fi*, Tlie bjo*>* opiiriiraarv on korlfon of a wik th bi aiogpooua 

•urfart u ihown in 11*. 


1 The enibryniial iiinior* (Ot> to 9> per cent of all tumors of tin 
testicle) Ilj-poblostic nu'soblontic cpflila-stic and trophoblastic 
\Qnetica arc reco^niwiblc The most cmbrAoival of this group arc 
inixcd-oeUcd tumors ou ontogenetic diaroctcnstic of pnmonlial c\ll 3 . 
There is oonwderabic proof tJiot the pruiionlml alb from i\hich tlic>£ 
tumors arise are m fact sex cells Tlie most cmbnonol of these cells 
would not bt cipectod to ki\c nsc to tumors whidi iNould difTcrentiate 
into cdls resembling or reprcsciitiug adult sex cells but nould nmmfost 
more embnonal potencies and fuiictions-immeh a reproduttioii of 
Uic germ la^ ers and secretion of tlic gonadotropic hormone njo more 
^erentiated and least cujbr\onal of tlioso cells would l>e cxpectal 
turnon comi)osal of cells rc^cnihlmg j oung sex 
tflls (big 283) Some of th.-se monocellular tumors would be cxiS^.^ 
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to be sufficiently differentiated to fail to secrete a gonadotropic hor- 
mone (Whether they secrete the normal germinal cell hormone, 
inhibin, postulated and named by McCullagh, although highly pos- 
sible, has not been confirmed ) 

In the series of 44 cases in which hormomc tests have been made, 
33 have been grouped as embryonal carcinoma (Table 1) In two of 
these cases (Subgroup 1) there were very large primitive cells simulat- 
ing chorionepithelioma except that syncytial cells were absent and 
there was a high output of the hormone in both of these patients. In 
7 cases theie were small cells with well marked lymphoid stroma (Sub- 
group 2) In the majority, 21 cases, there were larger cells with variable 
lymphoid stroma (Subgroup 3) (Most pathologists would classify 
these tumors as semmomata ) The hormone was excreted at some time 
in all of these Three patients (Subgroup 4) had monocellular tumors 
with large cells typical of the seminoma and none of these at any time 
has shown the gonadotropic hormone in his urine (Fig 283) 


Taule 2 —Quantitative Hohmonic ExcnBTiON 
Type 1 Embryonal Tumors 
Group B Mixed Embryonal Teratomata 



Before 
opera- 
tion 
hor- 
mone, 
iM U L 

Before 
irradiation 
hormone, 
M UL 

Iiiiiiiediatoly 
follownng oper- 
ation (within 2 
moa ) hormone, 
iM UL 

Imnicdiatcly 
following irradia- 
tion hormone, 
iMUL 

Chiiical 
inctostascs 
when first 
seen 
ACN 

Tjnic 
sinco 
operation 
or irra- 
diation 

Present 

condition 

1 

1 

1 

1 

X 

X 

250 

Subi/roup 1 1 

Quit treatment 

1 

1 

0 

0 inos 

No 1 

2 

X 

2000 

2000 

760 

X 

5 mos 

No 2—2000 

3 

X 

X 

1 ^ 

350 (3 mos ) 

X 

X 

3 yrs 

No 1 

4 

500 

600 

' 200 

1000 (2 yrs ) 

200 

A 

6 moa 

Dead — 600 

5 

1000 

1000 

1 Castration and 

0 

Proven at 

IJ yrs 

No 3 (OinoB ) 500 




1 radical — 0 

i 

1 

radical 
op 0-A 

1 


No 2 (1 yr) 400 


All of the coses listed above are of the differentiated teratoid type, but all of these cases showed 
adenocarcinoma to be present also _ 


i 

1 

2 

1 

1 

1000 

50,000 

X 

50,000 

X 

Subgroup 2 [Ern 

I X 

X 

i 

bryonal Ad 
0 

70 

1 

enocarcino 
6 mos 

6 mos 
onset 

ma) 

Dead — X 

60,000 (2 mos 

earher) 

No 2 
?No 3 





i Subgroup 3 (CAor' 

lionepit/ieho.ma) 

1 

Dead— 1,000,000 

1 

1 X 

10,^ 

10 000 

1 20000 

X 

1 yr 

2 

X 1 

!x 

X 






1 1 


20 000 (6 mos 

' X 

X 

IJyrs 

Dead— 20,000 




1 later) 

20,000 (3 mos ) 





1 



j later) 


1 1 

1 

(See Table 1 for Key) 






The tumors removed from 9 patients (Table 2) were grouped as 
mixed embryonal teratoma In 5 of these (Subgroup 1), many of the 
cells, although ol many varieties, were primitive, but the tumors as a 
whole showed considerable differentiation and always showed areas 
of adenocaremorra (Fig 28-1) The histological picture of adenocarcin- 
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onm pretioimiiatcti m 2 otlicm proiijKtl in cniucfjuciic’t oi imbnoual 
adcnocarcuioiua (Subgroup 2) (big 2So) jwticiits Iwul definite 

cbonomjMthcliomata (Subgroup (I ig 2S(>) (r}i«>c tumors ore 

BmiEar microscopienlh to tlio^ occurring ni women Sjxjntane<jua 
dbappearanev of thev: biter dunng pri*gunnc\ lia.s Ik'cii o)>vncd 
Sistcmatic mjectiona of the blixKl vcnini of u healths nirtuan from 
four to fi\L months jin'guant should 1m. tried th(.nipentical!\ m *'omc 
of ihefo tcsticubr diononejiithilioninta to test tlic jHissibihtv tlmt 
trophoblastic cells of tlic placenta generate a curut lit honnont ) 



Fhj, 2Si.— Photo micro itnplis of m cmbo'^wwl Untotsa »itb icroup« of primimT* 
c*Il* t«t wilh mjvu of minraafnmaotn*^ A k>» power B hi*b power Ibo hto * s Mf pcMi 
an® of wlueh on acctlon b aboan in JSH 


2 J/fu/Z ierutoiuQta (abjut 5 per cent of all toniors of the testis) 
ilitte tumors, bemg fullj difTercntmtcd ^\oul(l not be expected to 
secrete a gonadotropic honuonc ^le^ form the dermoid cjsta and 
organized euibr>omata types of tumor whidi occur more frequently 
eliewhere than in the testis. Thc\ conipnse the adult mixed tumors 
with fuUj differentiated cells of tlie testis (llg 287) Iwo patients 
tumors of this kind (Table 3) \citlier excreted gonadotropic 
hormone at any tune. 


3 Jiucellanemis iimort (from 1 to 2 per cent of tumors of tho testis) 
these tumors ore nsbtivelj rare and unimportant clinically Licept 
fOT the rare sarcoma the\ arc mostlj benign (see cbasification) 
Wheneyer a tumor cannot be classified microscopicalJ>, a positiic 
hormomc test demonstrates its embrj onal character and places it m the 
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Fio 285 — PliotoniitroKr iph of aii eml)ryonal lulenociirciiioinii, A, low i)owcr, li, high 

|)owcr 



Fio 280 — Photoinitrogrupli of a < hononcpithtlioina showing largo syncytial tells 
taken from a metastasis in the lung l.lowiiowor /i, high jiower The gniss apiiearaiico 

of this tumor on sei tion is shown m 1 ig 211 1 








I ITIIOLOGICIL CIIWCES 
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Fig 285 Photomicrograph of au embryonal adenocarcinoma, -1, low iiowor, B, Iiigh 

power 



2s6 Photomicrograph of a chorionepithehoma showmg large syncytial cells 
taken from a metastasis m the lung A Ion poner, B, high power The gross appearance 
of this tumor on section is shonai in Fig 204 









'Pbn(oBi(rn)Kro|>hi of an Btlall (rratcKaa. 
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Fig 285 — Photomicrograph of an embryonal adenocarcinoma, A, low power, B, high 

power 



Fig 280 — Photomicrograph of a chorionepithelioma showing large syncytial ce s 
taken from a metastasis m the lung A, low power, B, high power The gross appearance 
of this tumor on section is shown m Fig 204 
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hi i 

and rapid course simulate on acute inflauimation E\cii in thc^e 
eases, hoHc^•e^ local tenderness w nliscnt or rcbtuch slight ITit 
skm of the scrotum is freel\ rao\’abIe o\cr the moss, allliough it inn' 
appear red and shm^ from being stretched ImoKcment of the 
scrotum and ulceration though arc \tn late oianiScatations (Fig 293) 
The spermatic coni mo\ be thickened from the weight of thu tumor 
but not from m^^lslon until \ er\ lute. Though the inguinal nodi's mas 
be palpable msTiU cincnt of thirn. nodes occurs onK m nd\ anced cm^es 
after extension to the scrotum Guiuum of tht tt“iticlt hematoceles, 
torsiou of tile cord and cpididxmo-orciiitis tulx-rculoiis fonns lu i>ar- 
ticular nccti to 1m. conMdtrct! m diffcn-ntial duigno^is Tlio nmui 
points of differentiation mas lie tabidaicil us dimm jn raljlc 4 p >7S 



Flo 3SS — Pbotojomph* to »bc.w tb# tuwrT*flQo oj iLr o/ ilje Irrtir.* » Jb 

•nUnoewtit f«i*U hr tmoor t Tbl* luawr p^o^■oU to ho s typlr*! embo'oo*! nt 
OQonifc CT*blc 1 Group C Caao i ) B Qumniaof tb* lr*tiele \\ Ubcnjusa 4 plug. 
Hor mofitc t*ct n^icntiTe C llj'drrxolo u rot*rmicnt gbo\e tbo tctllel* llor 
moolo tests of urios ainl b^iliCKTle 0ukl iter« oeKslhs 


The mam dmical characteristic of testicular tumor is an insidious 
uncertain onset without pain or discomfort, of a alow 1\ growing smooth 
and solid tumor m a man of from twentx to fort> icors of age \n 
abdominal mass or a feeling of resistance ma\ be palpable o\or the 
retroperitoneal glandular area 3\Tiene%cr tumor is suspected tlic 
homiomc test should be inadu If this is not strongb ix> 3 iti\c there 
should be no hesitation m pcrformmg ordudectomj for diagnosis 
The Hormo)uc Tejt tn Diagnogit —The demonstratjon of a gouudo- 
tropic hormone m the unno of patients with testicular tumor was 
accepted when first discoi ered (bj Zondek) as a reliable test Further 
st^cs ^ eipencnce, howei er Ii*\ c pro\ ed its fallDiihtj Conditions 
other than ^teatirilar tumor gi\e nse to a similar hormone and the 
excretion of smi a hormone is ^'eo low or entireJ> absent m mom 
tumor, of tho tobde (See Pathologic^ Change.) Furthennore 
imidiation -ahm it haa been used ertenavelj m suspected a. well a. 
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group of embryonal tumors A negative test, however, does not have 
the same definite significance 


Table 3 — Quantitative Hormonio Excretion 
Type 2 Adult Teratoma 


1 

1 

Before 

operation 

hormone, 

H UL 

( 

1 

Before 
irradiation 
hormone, 
iM U L 

Immedi- 
ately follow- 
ing opera- 
tion (within 
2moa ) hor- 
mone, 

M UL 

Immediately 

folloiving 

irradiation 

hormone, 

M U L 

Chmea 
metaatasCB 
when first 
seen 
AON 

Time since 
operation 
or irradia- 
tion 

Present 

condition 

1 1 0 ' 0 ' 0 

2 X 1 0 1 0 

1 1 

1 No irradiation 
X 

0 

0 

0 months 

3 months 

No 1* 

No 1 


* (See Table 1 for key) 


Symptoms —The first complaint, as a rule, is that of a gradual, pain- 
less enlargement of the testicle accompanied by a sense of weight or 
fullness m the scrotum The absence of pain with the enlargement is 
noteworthy An initial increase in the size of the testicle followed by a 
period of quiescence, because of which it may have been regarded 
casually, and then, after trauma, or for no reason, a secondary enlarge- 
ment which brings the patient for examination, is a not uncommon 
history 

All ages are affected but the majority of patients (80 per cent, 
Chevassu) are between twenty and forty years of age Tumor of the 
testis is predominantly an affliction of early adult life However, 
Juhen (1925) collected 139 cases m infants, 25 occurring at birth, 35 
m the first and 25 in the second year, and recently there have been 
several isolated reports of tumors in infants (Balch, 1932) Mixed 
tumors are the rule in children, monocellular types (seminoraata) 
being very rare (Kutzmann and Gibson, 1923) 

The onset of testicular tumors is usually insidious and their tendency 
toward showing periods of latency m growth renders uncertam the 
estimation of duration before the diagnosis As a rule, these tumors 
grow rapidly and the majority have been present less than one year 
when first seen by the doctor More slowly growing tumors, such as 
adult tjqies of teratoma and an occasional seminoma, have existed 
several years, although rarely over from three to four, before inducing 
their bearers to seek medical advice 

Diagnosis —On palpation, the new growth preserves as a rule the 
usual shape of the testicle (Fig 288) The epididymis is recogmzable 
when the groAvth is seen early but later it is lost in the enlargement and 
cannot be palpated separately In earlj’- stages, the surface of the 
tumor IS smooth and regular It is usually firm m consistenc}^ without 
stony hardness, and regular Nodules and irregularities of variable 
size and consistency and softening and fluctuation over areas of cystic 
degeneration occur but are usually late Occasionally a sudden onset 



DI 10\0SIS 


) 7 \) 

pro\c<lcQ-« 2 i,ina\ ha^cQlrcctc^ItcmporarlK Uic output of Uit Jionnuiit 

points tJioiik] Iw cmidiasiieil Tlic positi\c test shonuijr the 
prcsenci. of at least o0() niouMj units jwr liter of uniic w almost sj>ccific 
of tumor The m‘gnti\c test is no proof tJmt tlic tnlarRCjiRnt is not 
tumor Irradiation nia\ ]m\t ino<hfic<l the test tciniKininh 

The ston of the dc\ clopnicnt of this test in Oic diagnosis of tumors 
of the testis IS bncn\ iis follows Hie te-stie-ular neoplastic hormone 
has he'd! ntforddl as similar to the gonadotropic honiionc found in the 
unne of pregnant women In the imestigntions of tile honnonc 
of pa'gnancx it u as thought to lie nlciitical u itli the anterior jiituitui^ 
hormone Zondek lKhc\ing that then. Here two ilitfireiit anterior 
pituitary Jiormoncs excretctl in tlic uniie of ])regnaiic\ gn\ e them the 
names Prolan V and Prolan U hor tins ivason eertam writers 
ha^e referretl to tlic nialigimnt testiemlor lioniioiie as Prolan \ 
■\Ianj wnters preferring not to assume the pn^diee of two liormone^s 
m prcgnanc\ ne\erthelcss adoptisl tlie term Prolan ’ to ileNjgiiute 
the hormone found in the unne of pn.'gnant womin m contradistinc- 
tion to the anterior piluitan honnonc It is now defimtel' cstahlishcil 
hQWe\er that the lionnoiie of prcgnanc\ although similar to is not 
identical uith the anterior pituitan lionnone In t)ie luse of male and 
female castrates and women iii the meno|uiiese, it lias liecn enstahlisheil 
that a gonadotropic horuione mQ\ l>e c\crete*() m the unne Prclnum 
an unestigatioQS upon these honnone-< in other clinics indicate that 
thiN arc\en suudartutheantenorpituiton homiouc and it is l)clie\etl 
that thej arc identical r\ dicol appearnnee once a month of a gonado- 
tropic hormone (prolwhK pituitan) in tlic unne of normal men has 
been rqxjrUsl (Hams and llroiid IWI) 

Prom tiiesc facts one readil) secstlmt munlcr to diseuss intelligently 
the testicular neoplastic lionuonc ho must lie aware of the jioasiblc 
eiistcnce of four gonadotropic honnones thot max lie cxcnteil in the 
unne h>ach should be referred to l)\ its descnptixc name to distin- 
guish it from the others 

1 Anterior Pituitarx Honnonc 

2 Prolan or A P I (antenor pituitnr\-hkc) Ilonnune of Preg 

naucx 

1 Tcstiodar Neoplastic Honnonc- 

4 The IIonnoDc of IJi-pogono^fibm (castrufiun menopause 
senOitx etc ) 

rhe untenor pituitorx honnonc and those with lu-pogonadism are 
thought to be identical chicflx from tlicir actnating or sinergistic 
principle m test animals Our laboratory has been unable to show any 
difTercncc between the prolan of pregnancy and the tcsticidar neo- 
plastic hormone 

Zondek (1030) first found that the unne from a patient w itli a malig- 
nant tumor of the testidc max gi\c a positixc test for this hormone 
when such test u earned out on immature female mice Using the 
same routine he had dexised for the diagnosis of pregnancx lie mjectol 
small amounts of unne from five to six times m fortx-eiglit hours and 
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j7I) 

pro\ c<I CIIMT5 ma\ ha\caircctoltcmiK>nml\ thcoutimtnftJiLhonnont 
Thc^ points should l>c cm]ihasixctl Hie i>os\ti\c lest iJiovrinp t!»c 
pre^nce of at Icaat oOO mouse units \Kr httr of unne is almoat si>ccific 
of tumor The ncgati\e tc^t is no proof Uiat tlic cnlnrgcnuut is not 
tumor Irnidiation ma\ ha\ c tJic tc*st ttiuj>omnl\ 

The stor\ of the dcN elopuaul of this te:»t iti tilt diupioMS of tumors 
of the testis IS bncHi os follows Tilt tcaticular neoplastic honnoiit 
has I)ccn reparde<l as similar to the gonadotrojne humionc fuuml m the 
unue of ])rcgnant women In the tarl\ inNestigations of tlie lioruionc 
of prepianc\ it w as tlioupht to bt i<lciilical w itU the antenor pituitare 
hormone, /orulch l>elie\ing that there were two djireant antenor 
pituiton hormones excrctetl m the iinnc of jingnantw pa\e them tlie 
names Prolan t ami Prolan li hor this reason eertam wnters 
ha\e referre“U to the inahRuant tcstieular hormone as Prolan V 
Aloni wnters prefemns not to assume the presciiex. of two lionnones 
in pregnane^ neiirthelcss adopted the Itrm Prolan to designate 
the hormone fouuil m the unne of pngnant women in euntradistme- 
tion to the antenor pituitan honuone It is now defimteK cstublishcti 
howetcr that the horuione of pregnane' although similar to is not 
identical with the antenor pituitoiw honuone In tlie case of male and 
female castrates ami women m the meuojMiusc it has lioen e'stablisliesl 
that a gonadotropic hormone nio\ lie e^creteil in the nnne Palimin 
ar> m'cstigatioos upon these hormones in other ihnics indicate that 
the\ arc ' erx siniQttr to the antenor pituiton lionnone and it is l>elie\ t*tl 
that thej are identical C\ ehcal apiie-arance once a month of a gonado- 
tropic honuone (proliaiiK pituitan) in the unne of uonnul men has 
been reported (Hams and Urond 

From tlicsc facts one rcatUK t.ccs that m onlcr to tlw.sui3 mlclhgeutl> 
the testicular neoplastic honuone he must l)c aware of the iHissible 
existence of four gonadotropic hormones thot iua\ Iw cxcrctcti in tlie 
unne h.ach should be referred to b' its ilescnpti'c name to distm 
guish it from the otiiers 

1 Antenor Pituitan Hormone. 

2 Prolan or \ P L. (antenor pituitan like) lionnone of Preg- 

nancN 

3 Testicular Neoplastic llomiouc 

4 The Hormone of Ih'pogonadism (castration mcnojiaiisc 

wnihtj etc ) 

The antenor pitmtan honuone an«l those with lu'^iogonadism arc 
thought to be identical chiefle from their actuating or s'nergistic 
pnncTple m test animalB Our laboraton has been unable to show an\ 
difference between the prolan of pregnancj and the testiailar neo- 
plastic hormone 

Zondek (lf>.30) first found that the unne from a patient w ith a mahg 
lumt tumor of the testicle ma> gi\e a positive test for this homi^e 
when sucJi test is earned out on immature female mice Using the 
sauie routme he 1^ devisal for the diagnosu of pregnnncx he im^«I 
small amounts of unne from five to six times m fort\-ciglit hours and 
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Fio 289 — Reaction I of Zondek lliiiening of Graafian follicles 



FlO 290 — Reactions II and III of Zondek Formation of hoinorrhagic cysts (H) 

Liitcini/atioii of follicles (III) 





DI \0\0SIS 


5S1 


killed tlie anmiali in onc-lmnda>«l hours witli illununatnip In 

the intcn>rctntion of the twtn he coiiMilcml tlinx reuctions 
llcoction 1— Tilt niiniaturc folhcU*N hccunit matua Mntiux holli- 
dc Ueaction (hij; -'•It) 

Reaction II— IltmorrliaRL iKtrumnl in tlit follicle^ producing the 
api>oaranccof htuiorrhagic c\sts or lilood ixiints 
^xlueh TTcre eusiU vunhlc- Hemorrhagic Cv-'t 
honnation (Hp ilX)) 

Reaction III— I ntcinuation of follicles produced coqwm lutcu 
(atretic) l^uteiniialion Reaction (Kig 290) 
/oodek at this time was avsnn. of the presence of the folhc-Jes-npcning 
hormone (Reaction I) in 1 1 per cent of he> senes of male jiaticnts with 
extragenital cnrcinoaia (\\ c now tlimk this to Ik. tlie result of gonadal 
deficiencv rather tliau of the prc>eiice of the ue*opIaMii ) He tlicrcforo 
concluded that Reaction I was not hjiccific for testicular malignant \ 
He studied I cases of testicular tumors winch fniletl to gi\e jiositnc 
Whhenn /ondek tests h\ the use of die patients uimlteresi unne 
hut b\ extracting tlic lionnono hs tlie alcoliohethtr inetliod and inject- 
ing rclatiNcI\ enormous quantities of unne lie was able to priKlueo 
]Xteiti\c tests. The following \ car (10 U) 1 ergnson ami bis Qhsoeiate*s 
reported scicral cosci m which i>Qtients with tc&ticular tumors had 
poaitite I H or III Rcncttuiis Jliis author concludes] tJmtRc’actiun 1 
(Fig 2S0) was siK-cific for these tumors regun))c>s of the (juantitN of 
unne inje-ctctl /xindck (I0*t2) reiwrtesi a smes of 1(1 additional caurs 
of malignant tumors of the testicle making a total of 14 cn os In 
onl\ I cases (1 clionoucpidichomo 1 a!\eo)ur carcinoma nml 1 unchis- 
wfied because dicre was no necropss) was he able to produce jwsitnc 
Reaction II or III U\ tho concentration inetJiwl lie was alile to 
secure these reactions in onlj 1 other case In 4 ca.scs it was not ]>os- 
sihle to secure c\en Reaction I bs the use of concentrated unne l>^ the 
oJeohol-cther concentration method whilo ni a case of tulicrculous 
cpidKliniitis he produced Reaction I bj the concentration metho<l 
Ferguson (lO.'W) reported a senes of 117 cases in all of wlucli there 
were definite reactions mdecd his table for tin, dctcmuDation of units 
would lead one to tlunk that all of tjicse cases ga\c poaitiie II or III 
Rcactiona, Lnfortunntcl) this author was able to correlate the excre- 
tion of hormone witJi the histological structure of the tumor m onl\ 37 
of the 117 cases 


Techmtpie qf ike Uormonic Tat —In tumors of tho testis onl\ mfan 
tile mice or rata should l>e usal as the rabbit (Fnedumn test) is imsatis 
facton Although Zondek bowed the rat to be fi\ c times more sensi 
tiveto Prolan than the mouse this has not pro\ed true m our experi- 
ence with the testicular neoplastic hormone The folhcle-stmiulatuig 
effect IS read much more ea«K m the oi arj of the mouse after micro- 
scopic tection than m that of the rat and the estrual uterus of the 
to a greater degree than that of the rat appears to be the ideal 
test object since men w ith tumore of the testis do not secrete sufficient 
estrm to mterferw. 
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Even when using the mouse or rat as the test animal, the term 
“Negative Aschheim-Zondek Test” is meaningless m regard to tests 
on the urine for the testiculai neoplastic hoimone One must state 
the quantity of urine injected or the number of units tested for, m 
stating that the test was negative 

If we do not already know the hormone to be present, we routinely 
inject 0 2, 0 4, 0 8, and 1 cc of unaltered urine, preferably the first 
urine voided m the morning A control animal is alwavs sacrificed at 
the beginning and at the end of the test, which permits the microscopic 
study of the normal development of the ovary m comparison with the 
abnormal The gross interpretations are equall}'^ impoitant However, 
unlike those in pregnancy, they concern chiefly the uterine horns In 
the positive tests, these will be found to be enlarged, often to a pro- 
nounced degree, edematous, clear and colorless This obseivation 
has been confirmed so frequently that we now use it almost exclusively 
m the hormomc test By the older method, multiple mieroscopic 
sections on all of the ovaiies aie required It is apparent that, if 
multiple sections are made of each ovary of the several animals used for 
each test, and many tests aie run each week, considerable outlay of 
time and expense is entailed 

Should the test with 0 2 or 0 4 cc of unaltered urine prove to be 
grossly positive, another series of 4 animals, all of the same litter, is 
used These aie injected with graduated doses of urine diluted with 
salme solution so that injections equivalent to 0 025, 0 05, and 0 1 cc 
are made In case of negative tests in animals mjeeted with 0 2 and 
0 4 cc , but positive with 0 8 and 1 cc , a similar group of 4 animals is 
used, 3 of which are injected Avith 0 3, 0 5, and 0 6 cc while 1 is used 
as a control In case the test m all of the original animals was negative 
grossly, the hormone is extracted from the urme by Zondek’s alcohol 
precipitation method This techmque is not infallible and many times 
the greater portion of the hormone is lost A similar series of injec- 
tions with this concentrate is carried out on animals, but it rarely neces- 
sitates the injection of more than 0 4 ee Usually 0 2, 0 3 and 0 4 cc 
are the quantities injected 

The unit at present is at best on relative terms There are many 
variable factors Five animals, all of the same litter and injected with 
equal doses of an identical urme, behave difterently m a large number 
of cases One can at least judge if the quantity of hormone is high, 
moderate, low or absent The amount of hormone is estimated on the 
basis of the ripening of ovarian folhcles or pronounced enlargement or 
the uterine horns There have been many cases in which a study of multi- 
ple seetions of the ovaries of the infantile mice showed no apparent stim- 
ulation of the ovarian follicles but the tremendous enlargement of the 
uterine horns in these same animals established the presence of the 
gonadotropic hormone (Fig 291) In case hemorrhagic follicles are 
formed or luteimzation is produced, the hormone is estimated in terms 
of luteinizing hormone There are probably two factors present in the 
urine, one of which causes the formation of hemorrhagic follicles, the 



Pic. 391 ~A PlutoicrEpb of the utraite bonu of a mouao 1 TIm control animaL 
3 Tba lojwted animal sbovuiK R»«ot»n ^ B Pbotoicrmph of a arrioa of uterine botna 
of mica after Ttmoral 1 animal 2 Ona ^oa pomUve 3 and 4 lao 

pJoa poaftlra 4 Pbown in A2 abo^a C Photo micrograph of the uterine bom 
•bon In Bi abo\ 1 lUxh power ahoaloc the marked hTpertrophle cbanBea. 

Low power ahowuiK at the top a aaetion of the orarj wblth haa not uridorsona tbe awyno 
degree of atimaiatlon 
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other pioduces lutemization, but whether there are in fact two different 
hormones, as Zondek believed to be true of the urine of pregnancy, 
we, of comse, do not know at present Hamburger showed that, even 
in pregnancy, there is no constant factor between the folhcle-stimulatmg 
dose and that of the luteinizing dose 
The mouse unit maj'- be defined, then, as the smallest dose which 
produces definite ripening of the ovarian follicles or unmistakable en- 
laigement of the uterine horns m the infantile mouse, when the injec- 
tions are given five times m forty-eight hours, and the animal is killed 
m one hundred hours This unit divided into 1000 will give the number 
of units per liter of urine 

Recently a test Avhich is extremely simple and mexpensive has been 
adopted m the University of California Clinic In a large series it 
has compared so favorably with the Zondek test which has just been 
described that we use it almost exclusively It is not only simpler but 
mistakes are much less likely to occur The Zondek test is used now 
only m certain obscure and doubtful cases 

Simple Horniomc Test of Powell —Mice from nineteen to Rventy-one 
days old are used exclusively The rat is unsuitable for this test 
Four animals aie injected and a fifth is kept for a control These 
animals need not be of the same litter Using unaltered urine and a 
No 27 gauge hjqDodermic needle attached to a 1 cc Luer syringe, 
each of the 4 mice is injected with 1 cc , 0 8 cc , 0 2 cc and 0 1 cc , 
respectively, daily for three days and the animals are killed at the end 
of five days Mouse No 1 has received 3 cc and mouse No 4, 0 3 cc 
The interpretation of the results of the test is based chiefly upon the 
gross appearance of the uterine horns called Reaction A The ovaries, 
however, are inspected by means of a hand lens or binocular If 
the uterine horn is at least tivice the diameter of that m the control 
animal the test is regarded as positive (Fig 292), piovided the uterme 
horn of the mouse injected with a larger quantity was also unmistak- 
ably larger than that of the control The mjeetions mentioned are 
sufficient to show a range of from 300 (333U to 3000 (3333U units 
per hter If the amount of hormone is less than 300 morase units, the test 
IS regarded as negative If corpora lutea or hemorrhagic cysts are seen 
m the ovaries, as well as uterme enlargement, m animals injected with 
the smaller doses, the urme is diluted to give from one-half to one- 
tenth this quantity of the hormone or until the smallest dose which 
will produce the grov th-reaction is determined This dose divided 
mto 1000 gives the mouse units per hter of urme 
The results of the hormonic test m 44 patients with tumor of the 
testis, whom we have followed, are given in the Tables 1, 2 and 3 
This does not represent all of the cases studied for in many instances, 
the tumors could not be classified because microscopic sections were 
not available More than 100 cases were studied either from the hor- 
momc or chmcopathologic point of view 

Judging from these studies and the results of others, the horrnonic 
test seems to have a definite place m the diagnosis of tumors of the 
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tciti 3 aiid uhtnproix.rl\ j>crfonuwloii(lmttn)n.tctl apiKiirs.'^umlantl 
dependable I lou i.\ cr it can nc\ cr replace nncr<to<.‘opiL din^iiosid after 
orchidectouii and L\tn when thi- tot i5 rtj>catc<ll\ nejpUiM. ami the 
clinical picture u tluit of toticiilor tumor iiniucdmlc orcimlectonn i* 
indicated just as stroutU tw before tbe tot v.as mtroducctl The real 
\aluL of tile test u m proi,tio»« in the carU detection of inUaatascs 
before thc\ become inauifcat clinicaHi and ns an aid in deciding, on the 
procctlurc to be fol!o\sctl in the trcatiiniit of tlic iiuliMdual jiaticnt 
In XJ patients, tlie liomionic test was done licforc reino\al of the 
tumor (orcludcctoiuN ) aixl before irradiation flic test ^^ns nc^^ntnc 
m 3 (2 had \^ell dilTcixntiatol monocellular tumors [^tiiinioma] and 1 
an adult teratoma) and in I with on tiubr\onul cuinnoma it was 
doulitful (2o0 mouse units) To <lnte the teat lias not become 
poaiti\c in tlie lost inciitional )>uti(.nt on the contmrs tho 2<>0 units 
disappeared following orchidcctoius and irmcliatioii (7 able 1 bul>- 
group 3 Cose 7) llepcatcd teats of tlio otlar 1 patients hu\e alllHs-n 
ncgatiNC 

bight patients had well niarkwl i>ositi\u teats. Thtaforc m these 
S patienU (Table 1 Subgroup 1, Caa<t» 1 and 2 Suligroup 2, Case o 
Subgroup 3 Cases 2 ami S lablc 2 Subgroup 1, Coses 1 uiul o and 
Sub^up 2 Case i) the test ga\ o o positive diagnosis I Ins is pnilwld) 
about the jiroportioii (S iii U) m which the test mn\ Iw expcclctl to 1 h 5 
positive Tile teat is reliable for diagnosis onl\ when stroiiglj positive. 

Oixhidcctotny for Diagnotu —The diagnosis can be ilctenniuwl dcfiii- 
itdv bv histological examination after orchidcctonn Irrcajicctivc 
of the use of orchidectom) as u method of truitiTu.nt cvvr> testicular 
ealargcuicnt which, is m aa> wa> suspiaous of tumor aliould l)e m- 
specteil aurgicoUj without dclaj lUinoval of tho testicular enlarge* 
meat is simple mvoivcs no nsk and is not mutilating Die loss of a 
testicle wJuch is tuberculous luetic or tiio site of some other form of 
cpklulyTuo-orciutis is negligible ijiould the enlargement prove to be 
one of these rather than tumor Ileinov nl permits a positiv e draguosis 
so that there can bo no doubt that a cure if obtained is of tumor of tlio 
tefltis hurthcmiorc it is cxtrcmel> important to leani more aljout 
the relation of the structure of the growtli to tho amount of hormono 
excrctc<l to the degree of malignancy to tho tendency toward and 
the route of metastasis and to the response to irradiation The opera- 
tion tjiould not be in tho nature of on exploration Heniovol should 
have been decided on defimtely as tho right procedure before it is 
midertaken then the cord can be exposed at the extemil rmg, clamped, 
tied and divided with a cautcrv brforo tho tumor m the scrotum has 
been manipulated m any way thus preveutmg anv possibility of tumor 
cells being squeeied mto the arculation to produce metaatasea 
As soon as the tumor is removed a large port of it should bo placed 
in a^one before bemg put m any fixative since such preparations 
slowly destroy the hormone Extraction of the acetone tissue then 
can bo earned out and offers the most reliable method of obtamma 
exact hormomc data regarding these tumors. In one case m which 
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the urmap^ excretion was only about 1000 the tissue when extiacted 
showed the presence of 1,000,000 units per 1000 giains In all of our 
cases in which extraction has been done theie has been at least five 

atTll piesent in the urine 



Fio 292 Diagrammatic representation of the area of distribution of the primary and 
immediate secondary lymph nodes of the testicle 


Metastases All malignant tj^es of tumois of the testes behave in 
the same way from the clinical point of view They usually metas- 
tasize first to lymph nodes The lymphatic drainage of the testicle 
directly into the retroperitoneal Ij'^mph nodes along the aorta and 
vena cava has been clearly determined (Most, 1899, Cuneo, 1901, 
Jamieson and Dobson, 1910) Each testicle has its own piimary 
group of glands which intercommunicate and also receive lymph from 
other structures The number and arrangement of each group of 
primary lymph nodes is so variable that the surgeon should have in 
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minil thculioicnrt'n of distnlmtion ratlur tlmn nn\ pnrtitulnr umiiipo- 
mcnt (Kir Jlf'i) ^or practical puri>oM*s thu nrvn sliould intluclc 
both the pninan groups ami the luuucihatL ■M.-condnrN nodes (w jth 
clfcixat \CikScU from the pmnan) ami max l)c iK>undi‘tl sujKnorK 1)\ 
a transNCPM. line 2 nn nlwxc the nnol jH-tlicIt lutirullN l)\ \crtic‘al 
lines extcmling from this pmnt t»ii each Mdt 2 cm out'-uh the \cna 
ca\Ti on the right and the aorta on thi lift to the Il\ tl of their hifurca 
tion ami thin prolongisl along the iliacs to troxi at the upjKr and 
mwldlt thmls of lach external ihac ami infinorK 1)\ folhming tlii'^c 
\es.sels luck from thw ])omt tei I nn IrIou the liifuifatioii (Kig JU2) 
The four directions (illubtrutnl) slum tlic cominone>t pnmni^ ilir 
trilmtion for the nglit sjck to Ih. l>ctwecii the aorta anil \tim cn\a and 
upon tliL aorta and fur the hft u|Mn the aorta and along its lift 


Fiu Ittl — Pboto*rn|)h of m pmtlem «iib «mho'Do«l nutlnotna •ho*ia* cariy ln\ft*lo0 
of tbo anotuni «llb mrlaafub to ibe IbkuIdaI l>iapb Dtxln 



bonier the commonest bccomlarj m\a:>ion (not illuatnitwl) is, b^ 
of efferents of these pninar\ nodes to glands on the sumi. anil opposite 
sides, to glands immediately obo\c the lex el of the renal xcins, to 
glands beliind and between the tt\o abdominal xcbbcU and to glands 
along the outer side of the common Qiocs (\ftcr Jamieson an<l Dob- 
son 1010 ) The spread from the pninnn xonc into more distant 
sccondarx channels (mcdiastmal epigastric supraclax icular) max be 
rapid The n^mol nodes are mxoUed only wiien the tissues of the 
scrotum haxc been mxaded (Fig 293) 

Irnttion of the bupraclaticulararea OTrehott 5 nodes) u not unconi 
mon and means that metastaiM are geneial General metastases (to 

T T ^ *■*' ‘’■'xx' 'x™t particularlj 

,r,th ehononep.thehoma Imasmn of bones does not o«w Until 
reeenth there was no satafacton waj of detecting the first early 
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metasta&es to the deep abdominal lymph nodes These become pal- 
pable only after considerable enlargement, a late stage probably with 
geneial metastases The hormomc test gives promise of some help in 
the eaily detection of lymphatic extension In one of my patients 
who had had ii radiation followed by the disappeaiance of abdominal 
metastases clinically, the test became stiongly positive seveial montlis 
befoie any glands could be palpated again The technician, however, 
refused fuither irradiation until metastases became manifest clinically 
It was then too late and the patient died (Just befoi e death he showed 
the unbehevablj'’ high hormomc output of ovei 1,000,000 mouse units 
per liter of urine Table 2, Subgroup 3 ) Autopsy showed generalized 
and extensive metastases A patient at the California Institute of 
Technology, aged thuty-eight yeais, witli mciease in the size of the 
left testicle of only three months’ duration, had an oichidectomy on 
September 10th (embryonal carcinoma was found) Theie was no 
clinical evidence of metastases on Septembei 25th The hormomc 
test had been 8000 befoie opeiation but was negative seventeen days 
aftei oichidectomy He was given 7050 i of loentgen-ray theiapy 
between October 2d and 27tli The hormomc test on Novembei 1 was 
negative He was given 4725 r of theiapy between Novembei 13th and 
December 1st and the hoimomc test one month latei Avas 150,000 
mouse units, Avhich dropped to 85,000 after another coiiise of deep 
thei apy A plain film of the chest showed multiple metastases thi ougli- 
out both lungs In spite of ladiosensitivity of the tumor, the hoimomc 
tests showed the piognosis to be veiy poor (Table 1, Group A) 

Radiosensitivity.— Some of these tumois are highly sensitive to 
inadiation, otheis less so, and still others veiy resistant This can 
be predicted only partially by past experience witli similar tumors 
It can be tested chmcally by Avatching the effect of u’radiation upon 
metastases when present and upon the amount of hormone in the urine 
The determination of this sensitivity may be called the therapeutic 
test of irradiation From 3000 to 4000 r units to each field, lecpmmg 
a period of three weeks for administration, will show the relative degree 
of radiosensitivity by the clinical effect upon metastases, when present, 
and the biological effect upon tlie amount of hormone excreted from one 
to two weeks later The hoimomc reaction indicates radiosensitivity 
more definitely than has been possible heretofore by a study of struc- 
ture alone In mixed tumois, however, the more rapidly growing and 
major portion of the tumor may be radiosensitive and disappear under 
roentgen-ray therapy while a small portion, which is highly resistant 
and malignant, remains It is only by careful correlation of stiuctme 
Avith the results of irradiation, as shown chmcally and biologically 
over long periods, that a better understanding of this vanabilitj" aviI 

be reached . 

Irradiation sometimes seems to have an effect on the amount o 
hormone excreted unrelated to the degree of destruction of tire tumor 
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Until wore u known of this relatiouship Uic mtcnirctntion of tlic 
therapeutic teat on the bosu of quantitati\c chnngcd in tho gonado- 
tropic hormone muit he giianlcd 

Treatment and Procnoila*— On the Imsw of these three consklcrationa 
narnclj diagncHia inetaAtoMa and nidi0icusiti\it\ paticntd iua\ l>c 
dmilcil for purposes of treatment am! prognosis into two groups 

Group 1 contains those patients in goo<l phv-bical corwlition niUiout 
cluneal oidciux of mctostascs. Ihesc cun be siilKlinded bj the result 
of a honuonic teat tr\o wiiks after orchiilectoun, into a nognti\c 
sul)group aihl ft i>ositi\e subgroup The negative subgroup includes 
the few jMititiits ulio opiuirtnlK an, ciunJ b\ ordiidettotiiv Vll of 
these iKiticuts, however an, not cuml and each one sjiuuld receive u 
honuonic test c\ en tlirce to six months for two > cars or longer llcnj)- 
jicnrancc of tlit honnoiic in the unne indicates metastasis. Should 
the microacopic stnicturc of the tumor U similar to tliot whidi txpen- 
cucc has sliowii is higlilv nuhorcsistaiit carK raihcnl removal of tlic 
prc-aortic Ivnnph rout should Ik eonsidtixil im>i)cttivc of tlio clTcct 
of orcliMlectoiiiv u|H3n the honiionc Tlic ili«4i))iKuran(x of tlic hor- 
mout aflvr orohulcctoiuv is onU relative evidvnev. of cun. for tarl> 
nietastOMS inuv nut iiroduce sudicivnt hormone m tlit unni, to give a 


test 

The \xjsitivc suligroup includes {latients vnth mutostoses so larlv 
or bu liimtcd os to give no evidence dinicoJIv 1 nmtatinii to the pre- 
aortic I\ mph tone permits tJic possibilitv of surgical rcniov al and euro 
This diould l)C attcaiptcil except for those grontlis highlv sensitive 
to roentgen rav thenipv ns indicated bv histological structure and 
sulisorjucntlv confimial bv the marked ilinimution or tlLsuppcarancc 
of thchomionc after a therapeutic dose of imidiation 

Group 11 coutama ]>atieuts uith chmeal evidence of inttastascs. 


Ordudcctomv inav be indicatc<l for local rehef but is m onicr luainlj 
for diagnosis. Uxpcncncc has bhown that irradiation is tho only 
curative treatment for these patients Tho prognosis dcpcnila on tho 
extent uiul rapiditv of growth of tJic metaatases aiul the general ph) 3 i 
lal condition of tlic patient os well os on tho tyjie of tumor and its 
rudiobcnvitivitv llic condition of the anemic cachectic patient with 
cxtcnsiv c inctastuscs cv eii though the tumor u radioscusitiv c, is almost 
us lioiM-lehs us that of the man with a resistant growth 

Sumviary of Prognotis —The diuicnl iiathological and honuonic 
studies iiemiit a fairlj accurate forecast of tJic probable courbo of a 
iwtieut The chance of recoverv nia\ be catimated us (1) good (2) 
fair and (}) poor In the first instance the patient is phvsicoUy fi"t 
there are no demonatniblc metastaaea and the hormone has disappeared 
from the unne In the second the patient ism good phj-sical condition 
and the structure of tho tumor mdicates that it will respond well to 
roentgen rav therapv However metastases have appeared and the 
honnouc persists even Uiough it is low and is diminishing further under 
irradiation In the third the patient is losing ground physically 
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metastases to the deep abdominal lymph nodes These become pal- 
pable only after considerable enlargement, a late stage probably with 
general metastases The hoimomc test gives piomise of some help in 
the eaily detection of lymphatic extension In one of my patients 
who had had irradiation followed by the disappearance of abdominal 
metastases chnically, the test became stiongly positive several months 
before any glands could be palpated again The technician, however, 
refused further irradiation until metastases became manifest chnically 
It was then too late and the patient died (J ust befoi e death he showed 
the unbelievably high hormonic output of over 1,000,000 mouse units 
per liter of urine Table 2, Subgioup 3 ) Autopsy showed generalized 
and extensive metastases A patient at the California Institute of 
Technologj'’, aged thirty-eight years, with inciease m the size of the 
left testicle of only three months’ duration, had an orchidectomy on 
September 10th (embryonal carcinoma was found) There was no 
clinical evidence of metastases on September 25th The hormonic 
test had been 8000 before operation but was negative seventeen days 
after orchidectomy He was given 7050 r of roentgen-ray therapy 
between October 2d and 27th The hormonic test on Novembei 1 was 
negative He was given 4725 r of therapy between Novembei 13th and 
December 1st and tlie hormonic test one month later was 150,000 
mouse units, which dropped to 85,000 after another course of deep 
therapy A plain film of the chest showed multiple metastases through- 
out both lungs In spite of radiosensitivity of the tumor, the hormonic 
tests showed the prognosis to be very poor (Table 1, Group A) 

Radiosensitivity. — Some of these tumors are highly sensitive to 
irradiation, others less so, and still others very resistant This can 
be predicted only partially by past experience with similar tumors 
It can be tested chmcally by ivatching the effect of irradiation upon 
metastases when present and upon the amount of hormone m the urine 
The determination of this sensitivity may be called the therapeutic 
test of irradiation From 3000 to 4000 r units to each field, requiring 
a period of three weeks for administration, will show the relative degree 
of radiosensitivity by the clinical eftect upon metastases, when present, 
and the biological eftect upon the amoimt of hormone excreted from one 
to two weeks later The hormonic reaction mdicates radiosensitivity 
more definitely than has been possible heretofore by a study of struc- 
ture alone In mixed tumors, however, the more rapidly growing and 
major portion of the tumor may be radiosensitive and disappear under 
roentgen-ray therapy while a small portion, which is highly resistant 
and malignant, remains It is only by careful correlation of structure 
with the results of irradiation, as shown clmicaUy and biologically 
over long periods, that a better understanding of this variability wm 

be reached , 

Irradiation sometimes seems to have an effect on the amount o 
hormone excreted unrelated to the degree of destruction of the tumor 
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to sa\ 'A ludi tumor u til ftt\ umH\ und \\ hicli w ill not und thu 

placw die imhcQtioiH for mdical oiKratioii m n \ cn unccrtuin iKtoition 
Hcmo\ q 1 of the tc^ticulur tmuor 1>\ the liij,h inciMoii and di\ ision of the 
coni iRfoix attcniptinf; to free it from tlic scrotum u the firi.t btep of 
treatment Joint consideration of tlie liormonic output before and 
after orchidectomN , of the iiucnweopic stnicturv of the j,toh th and of 
the chmcnl e\ idcnec of invtaatabcA an estimation of prognosis 

and the tintatiie sclc“ction of a tlu.mjH.utic program 
The following is the incthoil which has l>ein m use at tlio Califomm 
Institute of le^chnologi since the iiistnllation tlirec liars ago of high 
soltagc roentgen ra\ equipmint ojKfutuig at jHitciituiU of SoO K\ 

f^aheiit« SAoieuij; \o 

First Senes Uiglit and lift inguinal jiortals (10 x 1 ) cm ) 

Right ami left gluteal jwrtals (10 x 1 ) cm ) 

Right and left sacrul jHirtals (10 x 1 > cm ) 

1 ,J00 to 1 ,.>00 r-units are gii in tliroiigli each jiortal 
(liiiding tJie dose into KX) r a da\ and using oiiu 
jiortal a dai —rotating the portals Tune of 
treatment— from six to iiglit ni'cLs 

Second ■ttcnci Mxloimnal jwrtols— -1 ( > x 1 > ciu ) untenor portals 
i ( > X 1 ■) cm ) i>ostcnor portals 

1 ,200 to I 500 r-uiiits arc gii cn througli each portal, 
dll uluig the <loso into from 1 lO to 100 r a dai ami 
Using from one to two i)ortnls a dal Time of 
treatment— from four to su weeks. 

Third benes Chest portala— 4 ( > x 1 > cm ) anterior and jHwtenor 
metlmslmum 

1,200 to 1 oOO r-uiuts arc gii cn througJi each portal 
dll iJmg the dose into 100 r a daj and using one 
jHDrtal a dai 

rime of treatment— nl)out four necks. 

PulienU Skoicing ilctasiast* 

rhese are gl^en treatment first oicr the area of mctostascs and 
then through the other portals particularlj those areas between 
the pnmorj gronth and the luctastases. 

In some of these patients the first senes has been repeated two or 
three times during a penod of two } cars. 

Patients showing metastases haie boil repeated courses of treat 
ment e\erv bix to eight neehs oier the definrte metastatic area 
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metastases resist tieatment oi rapidl)’- recur and the hormone m the 
urine is little affected oi even inci eases Obviously the prospect of a 
patient may change Any prognosis is tentative, but is of value in the 
contiol of tieatment 

Sicmmanj of Treatment —The division of patients into the t^vo 
groups, those with and those without clinical evidence of metastases, 
is of value chiefly to the surgeon who believes he can accomplish any- 
thing by radical opeiation An attempt to remove the regional lymph 
zone IS justifiable only in patients in good physical condition and witli 
no clinical evidence of metastasis The choice of ladical operation is 
permissible for patients with a ladioiesistant tj'pe of tumoi, but not 
for those with the radiosensitn^e tjq^e The difficulty arises in knowing 
Avhich tumors aie and Avhich aie not radiosensitive The problem may 
be summarized biiefly as follows 

Group I 

Patients in Good Physical Condition Without Clinical Evidence of 

Metastasis 

A The gonadotiopic hoimone disappears withm a few weeks alter 
orchidectoiny 

1 Structure indicates ladiosensitivity (Prognosis good ) 

2 Structuie indicates ladioresistance (Prognosis fau ) 

B The gonadoti opic hoi mone (300 mouse units per liter or more) is still 
present in the urine several weeks aftei orchidectomy The 
therapeutic test by iiiadiation 

1 Causes its diminution oi disappeaiance, Avhich indicates radio- 

sensitivity (Prognosis fair ) 

2 Has little or no effect on the amount of hormone excreted, 

AA'^hich indicates radioresistance (Prognosis poor ) 

Tieatment Radical surgei} is justifiable in A-2 and B-2 

Group II 

Patients With Clinical Evidence of Metastases 
A In good physical condition 

1 Radiosensitive tumoi (metastases and hoimone dimmisli oi 

disappear under i adiation) (Pi ognosis fair ) 

2 Radioresistant tumoi (Prognosis pooi ) 

B Anemic or cachectic (usiiallA hopeless ii respective of the tj^ie of 
tumor) 

Treatment Irradiation 

Radiation —Deep roentgen-raA therapj in all tumois of tlie testis 
IS the method of choice of the great majoiit\ It is not alwaj s possible 
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The following u a suiiiumn of results (kimlK gi\LntomcI)\ Doctors 
Mudd ODd Emcn ) m 9 iiaticiita inoit of whom litt\ c liad honuoinc teats 


at mtcmils 

Total number of patients 0 

IIa\ mg nittastasea or rccumin.-o ut cnlr\ 0 

IIa\^ngnoraeta^ta.sesorrecuITcn<x I 

I’atientahnMUghadoixration 0 

Testicle onh rcnio\cd tlirougli the bc-rotum 5 

Testicle and coni rcinoNwl 4 

Itadicol Rino\ al of h mpli chain 0 

Radiation Iniforc anrgcrj 0 

Patients Using after treatment vsithout elinical c\i 
deuce of mctastoscs 7 

Patients li\ mg with nietabtObes 1 

(appeared three months following surgery) 

Patients dead 1 


(Slx months follouing snrgin imhuonars infnn.- 
tion and emlwli Slctiutabcs to pleura nre ques- 
tionable since bcctions were not mode ) 


The cour&c of each of the 9 jiatients is Risen in Table > 

Vt present the prognoMS (luixs) on the i-slmiation of jjrognosis as 
gi\cn abo\x) of the S |Hitients still liMiig l^ good fur 2 (jucstioiiable 
ford poor for 2 

Operatian.— OrcAidcc/mui^a/u/ Hemumlo/ the Pniiinry Lymph /one — 
The radical operation for teratoma testis occupies an nnomolous ^)oai- 
tion m fturgen It is regardesl be the inojont' as useless, and those 
few who see some Mrtiic in it are uncertnm when to use it 

Radical operation like orchHlectoin\ if done at nil must lie done 
earh Therefore if miheal oiKration is of nn\ use it "^houkl l)c done 
on all patients witliout climcrtl lenience of mctastoscs in whom mnlig 
imnt tumor has been jiroxcd When inctnstuses arc palpable the 
operation 15 unpractical since a clean complete rcmo\al of the l\nnph 
xone most probabI\ will be impossible 
The operation is done m two stages of winch orfbide“ctomi is the 
first If the radical operation is to be ilonc mmictliatclj following 
orcliidcctoun confirmation of tJit diagnosis must bo absolute before 


proceeding Consultation with an erpert pathologist who studies 
frozen sections before givmig his report is in onler V gross diagnosis 
is too uncertam (Fig 294 -V, B ( ) 

Line of Ineuwn — Ihc incision is so extensive that certain nerve 
trunks supplying the abdommal muscles and alun over the hip upper 
portion of the thigh and pubic regions are almost alwaj-s divnded 
Nevertheless bv curving the incision so os to follow the course of the 
ibo-bvpogastnc and Uio-mguinol nen ea, the larger and more important 
branches remain uninjured In none of mj patients ha\ e after effects 
1 k^ troublesome There have been no postoperative hcrmaa or com- 
plamts of weakness of the abdominal walls Several tj-pes of uicMon 



592 


TUMORS OF THE TESTICLE 



“ Mouse units of gonadotropic hormone per liter of 



opsifiTjoy 




shoulders should be nioro nearly \ertical tJian tjic In^w llic iKWtion 
\x a beat dorsolateral one In Inter caxs, liouc\*cr patients 
placed flat on their backs and the iiicwon ^\as earned up alonK tho 
edge of the rectus for some distonct before ctirMUB it out licncntli tlic 
twelfth nb (Fig 29o) Tlic fa-vm of the cxttnial oblKpit mtcrnal 

oblique transicraalu an<l latiAjniijs dorsj muscles was di\ideil ^\lth a 

scalj^l in the line of the incision 

Stripping of the Perttoneuui — The oiib di/Ticult\ iii stniipinp up 
the peritoneum is encountcrwl in Uit lower portion omt the iliuc 

Niseis and ID thcneighborliooil of the btadder ks a rule tlu 'spermatic 

\ea 3 eI 3 as well 03 the ureter IcimI to strip up with die juntoncinn in 



Fjo. ^5 — IX»*r»niia*lIo rtproaenUOion of (fao >ariou* t/pca of liK^fcJwtu for rctro- 
pentODMl ffxiXMura of tbtf pr»-*otiio Irmph tooo whJrfa ba\e lirca Uk«d tiy Ibo aatbor 
Ho p<«Ien tb* oM ntimbefod I 

this portion ^^7]tn this occiirt it Jncreasca considtrabl) tJio di/Sciilfj 
of ft clean dissection The stnppiug of tJicsc additional structures 
usuaU\ can be prc\ented puttuig gentle traction upon tJie cord at 
the time the peritoneum is stnppcd from along Pouport’s ligament so 
aa to keep the coni and its \es3^ recognizable The peritoneum can 
then be stripped back b^ gentle dissection with gauze without earning 
the spennabe \cssel5 with it. At the point where the mis deferens 
passes down behind the bladder the pentonefll boundaries ma^ bo 
outlined with difBcultj Mter tlio \aa deferens hoa been divided at 
the ^mt where it disappeare behind the blodder with gentle tracbon 
on the clamp hoklmg the cord the pentoncum iisuallj can be stripped 
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have been used In my first cases the incision was extended from the 
high mguinal incision, previously made over the external ring, to a 
pomt about 2 cm inside of the anteriorsuperior spine, followmg the 
general direction of Poupart’s ligament, and then was carried in a 
curved direction to about 1 cm below the tip of the twelfth rib which 
it paralleled for about half its length (Fig 295) With this incision the 
position of the patient is of considerable importance m enabling one 



Fig 294 — Photographs of the gross appearance on cross-section of specimens remove 
by orthidectomy A, Embryonal teratoma B, Embryonal carcinoma (semmoma) 
C, Chononepithehoma 


to get a satisfactory exposure of the pre-aortic area A medium-sized 
pad was placed under the opposite costal margin The opposite leg 
was slightlv flexed and the corresponding leg kept straight so as to 
place the hips in an oblique position The patient should not be com- 
pletely on his side but halfwav between the lateral and the dorsal 
position The usual position for a kidney operation is too extreme for 
satisfactory exposure The arms should be folded in front of the patien 
and the sleeves pinned together to hold them in this position, and the 







20 — Drayiat Jlmtrmtlng thj eitHMOrc of the tymph^llo chain nn tho ■LWi 

In vlikh the ipeTinAtie ^eaMb and ureter Har* alHpfwd up with tlu pentotMtun Tb* 
Inwrt the method al expo^int eord, IwltUag miuA di\idinc it with a eatrtetT 

before Tnul pj l i tf at tba tvimor in the •ootuai 


enunmattons, tnN'ided \vTOph nodes 'were found a\jo\ e tiie renal % csbels 
The dissection of h-mphatic areas is much faohtated bj a couipJete 
and thorough retropentoneal exposure fhe pcntoneuni mth the 
abdomuud content* behind it, can be held buck with nioi*t gauxe 
tpongcs beneath broad retnictora. 
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(F.t Sr Th, f T *>”* ““‘ic bifurcation 

Sa Ts usualK Lt I r exposure of the abdominal 

aorta is usually not difficult It is easier to start the extraperitoneal 



Fig 296 Drawing showing exposure of the lymph area over the iliac vessels up to the 

bifurcation of the aorta 


exposure at Petit s triangle when the incision has been extended this 
far along the twelfth rib The gloved hand can be pushed betiveen 
the parietes and the peritoneal surface, exposing, in succession, the 
psoas muscles with the uieter overljmg them, the lower pole of the 
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kulnn, and finall\ tho oorta and the \tim (FI^ 21)“) iho 
])ent0Dcnl <liidcction should l>c cam«l to the n.iwl iKtliclc IJic 
largest Innph glarwls are fouiHl usiialh at tJus lc\ l 1 aikl it is iniiwrtant 
to clean out the area ttl>o\c the rtnal ixnliclc In t\vo iKistinortcm 



and thorough rotropemoncal 

abdommil contents lu-hm, I ‘ fne pentoneum nith thi 

1»ng«bcne.th™;:al;tte;^„“” ^ 
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Resection of Lyviphaiic Areas —This is likewise more thoroughly 
done m two stages, (1) dissection of pre-aortic lumph areas and sperma- 
tic vessels, and (2) dissection of the lymphatic tissues from the iliac 
vessels and aoitic bifurcation 



Fig 298 —a, Draiving to illustrate the exposure of the lymph cham ”,^matlc 

along the aorta b, Drawmg to show completion of the operation 
1 essels at their pomt of juncture wth the abdommal vem and artery j out 

ligatured and divided before resection is attempted, which may then bo ca 
from above dowward or from below upward 

The pre-aortic area may be resected m one of two ways 
downward, or below upward The former is preferable 
retraction and complete peritoneal stripping of the area, an exce 
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exposure is possible Tbe ureter shoulil be carefuUs dissected (rcu of 
the fascinl coi-cnngs and held aside b\ n narrow tape as tJiottu m 
Hg 20S In most eases it founi! ad\flntagcous to conduct tlic 
dissection from below upwanl to within a tJiort distance of tJic renal 
pedicle and then c-ompletc the renioial of the l\^nphatlc area b\ 
freeing it at its upjxjr |>ortiun ainl dissecting don n to meet the former 
dtsscctioQ In 1 iMitients tlio glamls and l\ inph tissues m ere adJicrent 
to the Nena ca\a m tins area hrcquciitb tJicre uos conHHkrahlc 
\enou 5 ooiing directh from tlie \cna ca\a nhen small \ ems were tom 
or cut at its surface but m no instance was there dilTjcult> in thor- 
ougbK ligatmg tlicse points. In some instances a portion of tlie wall 
of the \ena ca\a was aeued ui the clamp and caught aftemanl in the 
ligature. This diUlculti was ]>artieuhirl\ notice*ablc m the fourth 
patient m whom tlic adhesions were most marketl In this jwitient 
luetostoses to tlic l\^nph nodes were txteiiM\c and apiMirentli tliere 
were numerous small lenules dtri-ctlx from the \cna cnia supi)I>ing 
them In all instances b^ careful dissection il was possible to remo\t 
the spermatic ami limphatic areas m Mo The spermatic arterv can 
easili Iw dam]>cd as it issues from the aorta ami tlic i>iK.rmatie Min 
as it enters the \cna cas-a or renal \cm the points being easiK fomwl 
when gentle traction is placetl on the \csscU 

In e\en ease as shown m Oic illustrations, tliere were mosses of 
lymphatic tissui. l\ ing on tlie extemol aud common diac ^ easels os far 
up 03 the aortic bifurcation This area must be cleaned out sejiaratclv 
from that around the spermatic \cssels which is ate’omplishwl eosiis 
b) careful blunt <lbscction with the dissecting scissors licgmmng low 
on the external iliac and working along this \ easel to the bifurcation 
of the aorta At tins point l\mph tissues uia\ extend deep ilowu onto 
tlic sacrum and care in reinoimg them is ncccssarj m order to aioid 
iDjurj to the middle sacral arten 

tjcpenence has shown that nietostascs occur to tho sccondari 1> mph 
nodes almost as carl} os to the prunar\ Metaataacs occur m much the 
same manner in all \'anctic3 of tumor tach testicle has its own i>n 
mar> group of glauds which intercommunicate and obo rcceiie IjTuph 
from other structures. Tho number and arrangement of each group 
\Tir} so much that the general distnbution rather than an\ particular 
arrangement is of dmical irapiortance The pnmar> bmiph nodes 
anastomose freely through cfTcrent\esscls-with an immediate secondar} 
group In\’aiion of the primary glands on the opposite side and the 
immediate secondorj glaikls of both sides may occur early Tumor 
wlls mav be earned m the blood stream to the \Tsccra usually the 
lungB and the hmr and when this has occurred operation is useless 
Theo^wration therefore should attempt the remo\al of all the Ivmph 
atica of the general distribution of the right and left pnmaiy and unme- 
diate secondary groups This generalii^ area haa been clearly deter- 
mined and ma\ be bounded as m Fig 202 
Tbe dissection on the right sule is much easier than that on tho left 
on account of the superior meaentenc artery on this side so much 
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easier, in fact, that it is a question whether one should not make the 
exposure on the right for removal of the pre-aortic and renal lymph 
nodes even if the tumor is on the left side In such an instance, a low 
abdominal mcision on the left would be lequued to remove the lower 



Fig 299 — Photograph of patient, after discharge from the hospital, showing the scar 

of incision 1 



Fig 300 — Photograph of the lymphatic and spermatic vessels and the lymph glands 
removed from the last patient operated on None of these glands showed any evidence 
of metastases 


lymphatics at the aortic bifurcation and along the ihac vessels Fig 
299 IS a photograph of patient No 12 after discharge and Fig 300 
shows the chain of lymph glands removed m the last patient (No 14) 
Fourteen patients have had radical operation, 9 for tumor on the 
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easiei, in fact, that it is a question whether one should not make the 
exposure on the right for removal of the pie-aortic and lenal lymph 
nodes even if the tumor is on the left side In such an instance, a low 
abdominal incision on the left would be lequned to remove the lower 



Fia 299 — Photograph of patient, after diflcharge from the hospital, showing the scar 

of incision 1 



Fio 300 — Photograph of the lymphatic and spermatic vessels and the lymph glands 
removed from the last patient operated on None of these glands showed any evidence 
of metastases 


lymphatics at the aortic bifurcation and along the iliac vessels Fig 
299 IS a photograph of patient No 12 after discharge and Fig 300 
shows the cham of lymph glands removed in the last patient (No 14) 
Foiu’teen patients have had radical operation, 9 for tumor on the 
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THE PROSTATE \ND SEHIX4L VESICLES 


CltVl'THl \\i 

/VNVl'OMI \M) l‘in'5l()ljO(.I Ol- nil rilOSTAlI \.ND 

\l-i>l(IKS 

Hr rumiOM J TIIOMl’^N MI) t s 

utcimu M 1) 

THE PROSTATE 

Einbryolofy — The pnunti'c dtuicu into a tlorsal rcttul 

portioii and a NtutralHirogvmtal smtta- Tin. un)}ji.mtul sinus cion 
RoUa anil bt*couic3 (lifTcixntiatcd into two portions o Ncsifo-uixthml 
portion C'ontinuoua with Uit nJInntou om) nttninK the iiic-joncplinc 
ducts and urvlers and a pballic portion extcndniK into the genital 
tuljcrde llic exiiandinj, \csico-uixtlirtiJ sue iiiMsts tlw ureters am! 
Qiesonephnc ducts which tlicn hecoint part of its walU. flius u 
portion of the bladder wall and uretliro extending from the uretcrul 
on6cea to the openings of the ejoculoton ducts h fomicil from meso- 
derm Chwolla^ bdieics the prostate to l)e entialN of tnto<leniml 
ongm and ilisputca the potoilnlite of its ongni fnim the urethra as 
crxnoionli descnlvd Loaslci*dta>tnl>fseiagmatio/isfrom tiie uretfim 
which deielop lumma and aro tlie oolage of the prostate gland In 
the hiitcen-week old cnibno thcj>o outgrowtlis are dmdeKi into five 
distinct groups. One the oulage of the median lobe arises from the 
floor of the urethra l)ctwx*en tlie bladder neck and the cjaculator> 
ducts. The onlage of the lateral loljes oruic on either side m the urethral 
wall lateral to each prostate furrow The onlage of tlie anterior loix: 
IS found m cinbr\o on the lentral wall or ro<»f of the urethra It prac- 
tically always atrophies though rarei\ ma\ lie the site of hi'pcrplasia 
m elderly men The postenor lolie oresca from tlic floor of the urethra 
below the ejaculatory ducts. These groups of glands oU enlarge and 
grow towards the bladder to form the prostate. They arc all sur- 
rounded by flbromuscular tissue and combme to form the prostate 
gland as a whole The\ arc all with the exception of the median lobe 
bound together by the prostatic capsule whidi m its formation sends 
f fibrous septum between the postenor lolie and tlie lateral 
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Two other small groups of glands, the subcervical, which make then 
appearance at sixteen weeks, and the subtrigonal, which appear at 
twenty weeks, are of importance because of their causation of urinary 
obstruction if hyperplasia develops within them 
As the bladder develops, a fold of peritoneum is pinched off between 
the prostate and the rectum and m the adult this structure becomes 
the fascia of Denonvilher, which can still be separated into two layeis 
The ejaculatory ducts aie formed from the mesonephric ducts and 
pierce the prostate to empty into the uiethia at the Mullerian tubeicle 
or veiumontanum The stiucture which sepaiates the actual openings 
of the ejaculatory ducts is known as the sinus pocularis, the sole rem- 
nant of the fused Mullerian ducts 

In the final stage of development, the prostatic alveoli empty into 
a var^'mg number of mmute ducts, which m turn empty into the ure- 
thra Anatomists have attempted to establish the number of openings 
of these ducts into the urethra, but no unanimity of opinion exists 
The prostate gland is an unpaired glandular structure, shaped like 
a tiuncated cone with the rounded tip, or apex, diiected downwards 
and resting on the triangular ligament (tiigonum urogenitale) The 
anterior shortest surface, looks a little downwards and lies behind the 
lower portion of the symphysis pubis from which it is separated by the 
pudendal plexus The rounded lateral surfaces are bounded by the 
medial margms of the levator am muscles and the vesical plexus, which 
also fills the groove between the base of the prostate and the bladder 
The base looks obliquely forward and is concave The posterior 
surface is m almost direct contact with the anterior wall of the rectum 
The posterior surface is marked by a median groove which mcom- 
pletelj'' divides the gland into a right and a left lobe The prostate 
IS pierced from above downwards by the urethia The ejaculatory 
ducts pierce the gland also from above downwards and forwards to 
enter the urethra at the verumontanum 

The organ is invested by a fibrous sheath, and m addition has a fas- 
cial bed which may be described as follows Anteriorly, the pubo- 
prostatic ligament, made up of two resistant fibrous layers, one on each 
side of the midline Laterally, there is a fascial sheath, derived from 
the rectovesical fascia which separates the prostate from the levator 
am muscles The posterior surface is separated from the rectum by 
the fascia of Denonvilher, attached below and anteriorly to the tip 
of the prostate and triangular ligament, and united above to the perito- 
neum Laterally, this fascia projects m a hornlike process on each 
side which covers the posterior surface of the seminal vesicles 

The surgeon doing transurethral operations is more concerned with 
the internal anatomy of the prostate than with its fascial attachments, 
and recogmzes that hypertrophy of the various lobes and subcervical 
and subtrigonal glands, previously described, can cause urinary ob- 
struction The sole exception is the posterior lobe which is well sepa- 
rated from the urethra by a fibrous sheath which must be broken 
down before urinary obstruction can occur (Figs 301 and 302) 



PLATE XI 



Dissection of Prostate and Seminal Vesicle* from Behind to Show Fascia of Denonvllllor's. Nc 
the Peritoneum between the Two Ampullw of Vasa Deferentla The Sacrum and Coccyx ha 
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BlcMjd Teweli -Tlic urtcnes of the prostate arc hmnchw of the 

midtllc hcnjorrhoiUal mfenor \c^ical, and inttnuil pmUc (I ip At) 
Bwnpub* liaa slioun that tiic-ic aiwstoDio^t on the external surfuc-c of 
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Nmei —The motor iiencs, occonliilK to I^nnonth ‘ ongirmtc m 
the first lumlmr gnnglia and course donn the latcml roots of tlie pr^ 
Mcnd Dene to teniiumtc around the prostntic ilucta and id'eoh 
Appareath sonic seujon filicM art also earned in this ncnc although 
the majonti of the senson iiertt fibers ongmatt in tlie anttnor roots 
of the third anil fourth kocrals ami arc cnmcil In the pudic ncnc to 
the prostate. Tlicic ta a wideHUoiithcd phtus of iiicdullntcd fibers* 
m the deeper kvers of tlie capsule from uhich fine iiononeihilinted 
fibers pass into the prostate and branching frttJr end httucen the 
aheob of the prostate 



Fio. 300 aeetioo of prmtKt* (X 00.) Bnuirhiox tabuJar jdaiul* >ur- 

Touodod b)f smooth muad* fiben and roonrrtire tiMM 

Hlitology — Tlie prostate is a tul>o-al\ eolar gland the glandular 
tissue compriiiing iiliout 50 per cent of the substance i^diile fibrous and 
muscular tissue are in proportion about 25 per cent each The conneo 
ti\e tissue framework in addition to furnishing the capsule and lamelht 
oJreadj desenhed also consists of a meilum septum with radiating 
partitions which di\ide the gland into piTamidal JobuJes. The stroma 
IS ndi m smooth muscle fibers Beginning at their narrow orifices 
m the urethra where thej open in the groo\'e on either side of the 
median elevation the urethral crest the prostatic ducts pass outwards 
mto the lobules dindingand subdmduiginto luhules which branch into 
termmal alveoli The tubules and acini are bned bi a single columnar 
epithelium which u occaslonaII^ two-^a^e^ed and often forms folds 
projecting into the lumen The nudci are round or o\oid and the 
cvtopla^ contain numerous hpoid giBOules A basement membrane 
cannot be distinguished, but the epithebuni is surrounded bj a fine 
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mose freely with those from the penis, seminal vesicles, rectum, and 
vesical region in the pudendal and vesical plexus finally draming into 
the internal iliac veins 



Fig 305 


Lymphatics —The prostate is richly supplied with lymphatics which 
begm around the gland acim and leave the gland to follow the arteries, 
the vas, or the ureter, or to pursue an independent course into the 
pelvis to terminate in the pelvic nodes In a study of 50 human cases, 
Lloria and Botar^ found that the highest node with which direct com- 
munication was made vas the left para-aortic, the lowest the middle 
rectrocrural The Bmphatics of the prostate anastomose freelj vat 
those of the posterior v'all of the bladder and rectum 






PinSIOLOOi OP PBOSTiTB IhDSBillN^L VBSICLSS 000 

mucous niembmiic consists, on the larger nclgcs of <ic\ernl Inters umj 
m the pits and ditcrticuJn of a single later of loir cnluiiliinr or culwidnl 



Fia 3tte.~n»ilkigrmph of T»'Jcicti anJ iV/crfutl** {From PicLfr ) 


epithcUuDi, luau) of wludi coataui secretion particles. Beneath the 
mucosa is the tunicu propna which w nch in clastic fibers (Hg JtlO) 



••eliOEi of •enunal (X W) \«ry tortoous 

“U™ »rti rnmiioa and •pematote#, and Muronaded by a thick moamilaf wall 


THE PHYaiOIrOOT OP THE PB08TATE AITP SEMINAL VESICLES 
The prostate was fonncrl> n^srded as ha\’ing an important muscular 
m phjBiology of nuctuntion Now howe\cr this is not 
believed to bo so ITic fiuiction of the prostate is pureh sexual 
u u 1—313 
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network of elastic fibers The ducts are similarly Imed except near 
the urethra where the transitional epithelium of the iiretlira is foimd 
(Fig 306) 

Peculiar concretions, corpora amylacea, are often fomid wnthm 
certam of the alveoli and ducts, especially m advancmg age They are 
oval, of hrovTiish color and usually exhibit concentric striation They 
probably are derived from the prostatic secretion, and are thought by 
some to be the origm of prostatic calculi 


THE SEMINAL VESICLES 


Embryology The seminal ^eslcles originate about the thnteenth 
week of mtia-uteime life as lateral evagmations of the Wolffian duct 

DiA^erticula begin to develop m the 
tubular structure at about the fourth 
month which finally result m a con- 
voluted tube whose general appearance 
lemains unchanged durmg infancy 
and clnldhood At pnberty there is a 
marked mcrease m the number and 
diversity of the diveiticula, the adult 
structure resembling a convoluted 
varicose vem 

Gross Anatomy. — Although flat- 
tened antero-posteriorp", the seminal 
vesicle IS on the whole elliptical m 
shape It IS approximately 5 by 2 by 
1 cm in length, breadth, and thick- 
ness Its cubic A’olume A’aries con- 
siderably but on the average is not 
much gi eater than ^ diam Iveses ^ 
states, “The tube is quite as irregular 
A\ntlim as without ” The fundus of the 
vesicle lies external to the uretero- 
vesical juncture to which region it is 
closely bound by fascia (Figs 307 and 
308) 

The arteries of the seminal vesicle 
arise from the mferior vesical and 
the middle hemorrhoidal The vems jom the prostatic aiid lateral 
vesical plexus The lymphatics emptj mto the pelvic glands and the 
nerves have the same origm as those which supply the prostate They 
form a dense plexus, the plexus myospermaticus, in the muscular 
tissue fiom which fibers are sent to supply the smooth muscle, Avhile 
others penetiate the mucous membrane, and end mostly inthin the 
tunica propria 

Histology — In its general structure, the semmal A^esicle closely 
lesembles the ampulla of the a as deferens, possessing a smooth 
coat composed of an inner circular and outer longitudinal la} er 



Fig 307 — Left seminal i esicle and 
ampulla of vas deferens m section, seen 
from behmd (From Eberth Mamm- 
liche Geschlechtsorgane ) 


The 
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mucous mclulimno consists on the laiBcr nd/tcs of set oral Ifljere nnd 
in the pits and ditcrticultt of a single b\cr of lou coluinimr or culHudol 



Fw. aos.— R»d*otr*phoflB>t^«i xrtlfWfcod vojsi Icfcrrotb. (FrumricUrr) 


epitlicliuju uian\ of wliicli contain iccrction*partidc5. Bcucrtth the 
mucosa u the tunica proprm v.liidi is ndi m clastic fibers (Fig "SJO) 



—ai kJDw xtpJe mtijoa of amlnui (X OO ) \ery tortuoiu 

uD*d xhh woetloQ and •jwnDktojo*. Mid aoxiouiujcd by t IhJck inu*oQl*r iralL 


THI PHYSIOLOQT OT THE PB08TATE AJfD SEMINAL VESICLES 

The prostate was formcri\ regarded as ha\'mg an unportant muscular 
mnetwn m the phjsiology of micturition Now, howe^e^ this is not 
bebered to be so The function of the prostate is pureh sexual 
« u 1—30 
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Uiiclei bcxual stiimiUtion tlie prostate pi’oduces a milky iliiid with an 
civciage pll of 7 24,“ oi slightly alkaline, and containing very small 
amounts of i educing substances and glucose This fluid is not a motor 
stimulatoi for spermatozoa, as motile sperm are legularly to be found 
m speiinatocele fluid and aspirated from the epididymis In fact, 
accoidmg to Furbmger,'“ an excess of prostatic fluid may be injurious 
to sperm In certain animals, the prostatic fluid contains an enzyme 
Avhieh causes the semen to clot,“ but this is not the case m man It 
has been stated that theie is some substance m the prostatic fluid which 
causes human semen to liquefy when kept at body temperature after 
ejaculation 

The majoiity of piesent opinion holds that the Aesielcs do not act 
as a leservon''''''’'^®'^'^ for the stoiage of spermatozoa, though there arc 
still those who believe tins'® to be true Appaiently their opinion is 
based upon autopsy findings Avheie the possibility of the sperm migrat- 
ing into the vesicle iiostmortcm h.is not been excluded This has been 
shown to occui in animals 

The function of the prostate and seminal vesicles, then, is to fuinish 
a vehicle m which the speimatozoa aic tiansportcd to the female 
genital tiact, and possibly protected by this fluid fiom iiijuiy by the 
vaginal scciction The importance of the pi estate and vesicles is 
shown by an experiment by Steinach'“ m which he lemoved the pios- 
tatc and vesicles from rats It was found that the sex uige was unal- 
tcied and that the animal was able to discharge motile spermatozoa, 
but that fcitilization did not take place 

Speimatoccle fluid contains no acid solulile phosphoius or glucose 
and has a pll varying between G 91 to 7 7 Semen, on the othci hand, 
has a pH of 7 05 to 7 25 and contains laige amounts of glucose, calcium, 
acid soluble phosphorus, and small amounts of chloride The chemistry 
of semen is practically unaltered by vasectomy “ It is evident therefore 
that the spermatozoa aic in a greatly changed chemical envnonincnt 
aftei ejaculation but the leason foi, and the importance of, this fact 
are at piesent unlcnown 

The prostate and vesicles aie dependent uiion the testis hoimone 
foi then piopei development This is evident because of the faihiie 
of development of these organs if castiation is done before pubeity 
It has been found that administration of the testis hormone will 
jn event the atrophy of the prostate'® and seminal \esicles-’' in the cas- 
tiate The piostate is moie sensitive m its lesponse to the efleet of 
testis hormone than are the vesicles Tins is true even aftei the 
animal has lieeii sulijected to hypophysectomy,''’’ thus showing the 
effect IS dnecth on the piostate and not mdnectly tlnough some pitui- 
tar\ hormone It must be remembeied liowevei that the testes aie 
not self -1 egulatmg oig.ins Init aie conti oiled bv the anteiior lobe of 
the pituitai \ glaml Remo\aI of the pitiutai \ is followed by cessation 
ol spermatogenesis and hoimone seeiction Kxpeiimeiita] woik by 
IMaitms and Rocha-'" ha\e led to the tlicorj'- of the diiahtj of the testis 
hormone Aftei sinulai experiments l/ower and his associates liave 
advanced the theor\ that tlie testis hoimone which is elaboiated by 
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tbc uitcrbtitial cclls,’^ i3 a*sponsiblt for the inti*j;nt\ of the prostate 
Thu vxrctioii of thw lionnow w umkr the cDHtro! of tlio pituitorj- 
which u ui turn contn)llctI h\ a boeoiu! testu honuonc winch is secrctc<l 
h\ tiic pinninnl epithcliuin Vtroph\ of the p.mmml epitlulnini m 
old npc results m tin. c-ontndlmK hormone Ijcinj: ditiunishcil m quan- 
tjt\ ci)n'e<iui.ntl\ the amount of pntiiar^ testis honnonc is incnas<.“<l 
Iwliiig to h\ iierplasia of the proslutt “ Fins thwin lias l>txn os.<ultsl 
on the ground that then, is no reliition Iwhsceii the minilKT of inter- 
stitial cells m tile testis and the sue of the jirostate and tliat the inter 
stitml cells are deerea'ssl in uuiiilHr m the agesl*’ Tlic ihmht> of 
tlw testis hormone has also l>een dispultsl 
EjiculitloiL— h \ idtnce that the pn*sacrul nLr\c is the motor nene 
to the pnistutc and seminal \esle^cs is proMilcsl 1)\ tJie fact that stimu- 
lation of thus nene Kails to miLsculur cootroetion and resultant dis 
charge of tin pnetatie ami vesieiilar ^.•crction * There is loss of the 
pouer of ejaculation following n.*se*etion of the presacnil nene Imli 
Mduals biilijcetcil to the o|)eration an. however potent and an. often 
capable of experKiicmg a jisve-hic orgasm hvidence has Iwtn ad 
vanced that the etntml nenous svbtem has a ga'at ileal to <lo witli 
ejaculation Haltelhs ejaculation test ls an interesting example of 
this exutnil control IK stimulation of the he-ud of a guinea pig with 
an alternating current of Kl volts ejoculntion is mdm-csl Tins method 
of producing ejaculation is specific no urination or defes-ation oeoumng 
during the te-st 

NonnaJIv spenn nre tninsportesl through the vas dtferciLS In tlic 
pressure fnan lichmd of spermatogenesis It ls doubtful if the ciliated 
epithebum of the traet plajs an\ jiart m the progn“ss of the sjicnnato- 
loa Since the bcniiiial vesicles ore not organs for the storage of spxrm 
a certain number of bpcnnatoiaa are Inst in the unne at all tunes. 
During stAUal eicitemcnt this nonnul mechanism is mcrcascil b\ an 
mcrcuijcd rate of si)ennatogcne*Ms and the <lue-t svstem is emptied of 
Its contents In rhvthnnc contractions of tlic walls of the canal of the 
epididvuiis the vas deferens an<l tlic ampulla of the vas,® Diesc 
controctions cam the bpcmi to the outlet of the cjaculaturv duet from 
wliidi tbev arc earned forward ui coiumon witJi the vesicular secretion 
b\ contractiou of the uretlirul musdea to the outlet. Semen is pre- 
ventesl from cutcniig the bladder In contraction of the mtcmal sphmev 
ter \ccordiug to Keves, bcience os well as experience dcmoiLstratca 
that the v cbidcs arc not emptied b\ a bmgic orgasm 
Intarnal Secrotlou.— Attempts to prove the en-stenc-e of nn internal 
secretion of the prostate gland have met wnth no great buccess and at 
present it is not clear wbetJicr the prostate lias on mtcmal secretion 
and if one exists, its function is likewise not proven Total prostatec 
toruv m dogs is followed b\ atrophv of the testes which has been cor 
retted b\ injcetion of prustatic extnicts or the implantation of pros- 
tatiL tissue® A bulei" and otlicre**-** found that waten e-xtraets 
the prostate of man and other animals Ims a pressor effect. 
V h^iaffin cells have been described m tho ductus deferens of the dog 
and tlio prostate of a rat winch Lave been thought to bo tlic source of 
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ine-like substance On the other hand, a depiessor sub- 
een extracted from the semmal vesicles,®^ and shown to be 
uman semen Stimulation of the presacral nerve increases 
ux*- ^ um content of the blood,’® and tadpoles fed on prostatic tis- 
sue experience an earlier metamorphosis than do controls, but this is 
not a specific property of prostatic tissue as thyroid tissue will produce 
the same effect Babbits fed prostatic tissue, on the other hand, have 
their development considerably retarded Men are found to react 
more strongly to mtradermal injections of prostatic tissue than do 
women Judgmg from this variety of effects it seems probable that 
the prostate possesses an internal secretion of some sort, but at the 
present stage of our knowledge, its exact function is unknown 
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Introdoctioa.— Tlu urpicul liLvton «f i)n)ct‘<lun*d u|x)ii 

the ‘^iinal c-<»n',tituti*a ratiur a nttnt clmpttr in uiwltni 

urolo© the first attimpt-v in tliw direction <latin^ fnxn leas than fiftj 
'earsQgo when I llnmiiii' iurfomui! tlu Hist M^iculittomN fortulicr- 
culcKU of tlu-M orpoiii 

The true niiportniicc of tlic suhjw-t liowcvir vas not }Krtri\c<l 
Until the dottnne of focal infcttion wan put forwurti to ixpliin tlu 
patlio^nciia of artam Ji\>.ttiijjc iIwilscs of uim'co^nimtl itiolo;:^ 
Fuller^ m ISlXl the first to cdl attention to the mli of tlic Hiiunal 
'“eiiclea os foci of uift*ctioij m fjonorrlunl rluuinntLf-in In inon itTiiit 
'ear#, with the introduction of accurate imaiu of ()iuj:nasi> thi nlii 
tioii of tliiise orpoiH to the pnuluction of art lint i# Utanic i \ idint ’ ^ * 
and u a result man' uio^hni iurjnoiw lui't iiiodi/It*»l and imjmucti 
tlieir technujut — \ounff ‘Siimr^ ( aulk •( unnuiglmm * luniglitv " 
LowhlcN " MorruiitN and ''mith ”\otIck<r“ lathtcnUrj. fluMnsoii 
\\fllker “ Hunt '* Gutiern.-!*^ oiid otiicrs. 

The di'jcaa.'s of the seminal 'elides, os urll os tlu uuotoin\ tnibr' 
ologj phsftiolojD and surgical patholog' of tlu“^ organa Im't loii^ 
been prupcrl\ recogniicd ui the inodual literature ((iiulliot '* I u\s '• 
(TiauMii** Minet ’• Dillon and liluLsdcl) ” Uanie' ( unniiigliuin ' 
t aloa,*^) ond will uot be disctniscd in this clmptcr 

The s^■mptoIllnto!og^ of thc^ dii*a>ca, aa icell as the coinpluatiuiiS 
ansuig from gonorrheal infc'ctions and also tlicir duignosis and tht- 
medical and urological treatment, haw Utii cotired hj other enters 
in this IxioL 

It IS tlu intention therefore of the author ou the basis of his ouii 
experience mtli 150 veaicnlcctomie# witbont a dc-atli to discuss ouh 
the surgical tn*atiucnt and the doasit opcroti\c procedures. In doing 
this howeier he proposers to point out the special ad\antagc8 and the 
conienience of the iicrmcol route of approach to the 'esaclc^s, as it is 
used ID penneul prostatecrtoni\ 


the seminal TEACT 

The seminal tract is formed !» the testes epididymides \Tisa defer- 
and seminal \chides, together with the ejaculaton 


^ f»*tf*** • monpinph on “Sortfiy of the 8penii*tic 
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SURGERY OF THE SEMINAL VESICLES 


4 he embryological development of the seminal tract is so intimately 
related to that of the urinary tract that the pathology arising trom 
embryological malformations of one of these systems is likely to affect 
the other system also, as we shall see later in the surgical anomalies 


Kidney 
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Fig ilO — The latorrclatiojiBhij) of the spcrniatic and urinary trads 


of the seminal vesicles An anatomical conception of the interrelation 
of these two systems, both of which are derived from the Wolfhan 
body and ducts, is shown m Fig 310 

The semuial teTwle-i are two s^mmet^lcaI lobulated pouches lying 
within the small pelvis at the right and left of the inidhne, between 



Fia. 311 — Pcwlmor riev tbovloir lb* form uxi rtom tlructuro of Ibe korniul 
and cuDpulbe bdU tbelr loticnat* anatomloal rcUlioa «Ith tbo proatole 

The ampulla winch comtitute the enlarged and con\olutcd ter- 
minals of the \asa defcrentin lie between tho two \esiclc8 and m luti 
mate contact vnth tliem Tlioj partake of the same lobulatcd struc- 
ture as the ^e3lcles. 

The rata defereiitia are two canals ascending b\ a tortuous route 
from the right and left epldtd^^uls, rcspectisch carr.uig the seminal 
fluid from tlie testes to 1^ stored m the \esicle3 J’assing in front of 
the ureters o\-er the posterodatcml aspect of the bladder the\ follow 
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the contour of the superior and internal aspects of the vesicles in two 
oblique lines, running downward and inward as the lower end of each 
vesicle approaches its mate The ampulla of each vas is separated 
from its respective vesicle only by a long, slender spur, beneath which 
it meets and umtes with the neck of the vesicle to form the ejaculatory 
duct at the upper surface of the prostate 

The %7iiernal arrajigement of the seminal vesicle, and to a less degree 
of the ampulla, is that of a long prmcipal tube rolled up mto a great 
number of convolutions with deep lobulations which are filled with 
mtercommumcatmg alveoli, incompletely divided by septa, the whole 
resembhng the appearance of a honeycomb This arrangement is of 
great importance surgically, since it is this that makes dramage of 
these organs so difficult by am- natural channel (Fig 312) 



Fig 312 — Cross-section of the seminal \esicles, sho-mng the mterior neti\ork mth 
its extraordinary number of sacculations, convolutions and dii erticula, which render 
surgical drainage by simple i esiculotomy or multiple mcisions practically impossible 
for the elimination of infection, thereby exp lainin g the tendency to chromcity m xesicu- 
htis (Redrawing from B A Thomas, Jour Am Urol Assn , 1910 ) 

Benonvilhers Fascia —The seminal vesicles and ampullte are 
covered vith two layers of white ghstening fascia known as Denon- 
AuUier’s fascia, vhich figures largely m the surgery of these organs, 
ser\-mg as a landmark m the permeal approach This fascia 
runs from the apex of the prostate to approximately the base of the 
bladder, where the two layers coalesce and contmue as the peritoneum, 
constitutmg the so-<alled prostatoperitoneal aponeurosis-®^ (Fig 313) 

Surgical Topography of the Male Permeum — In the surgical anatom} 
of the semmal vesicles and prostate, the permeum occupies a strategic 
position, with its complex anatomical structure of muscles, fascias 
and aponeurosis, a clear knowledge of whose mterrelations is of ^^tal 
importance m any operations to be performed on these organs the 





Fia 314.— BurfiaU topognphy of male pciiooum iboalog jioiioeal tbombotd 
and iU tvD trlan^oa, «bleli oonfUtate iba Mirgioal londmarka of tbo regk)a. I lUibt 
aod left toberoailiee of tbe 9 angle of Ui* pubfa at tbt bolb 3 tip of the coc cyx 

4 line iolning the tvo toberowtiM of the laoUn, ooneapondlng to tbe lioe of anloQ «b«ra 
tbe deep Layer of the auperfiela] feeda mcote the of tbo tnangulor Ugunent B 
oentral pofnt of perineum ooinaidliig with tbe enal aphlnetar 0 bolb of tbe urethra, in 
tbe central tend^ abkb onitea it to tbe anal apbloctar 7 right and left rami of tbe 
bchla and pubia 8 rlgbt aitd kft lecbloreetal foeas O margin of right end laft gluteua 
m a dmu i muaoLaa fO Wt Internal pndle artery glelng off ita inferior bemorrboJdal 
brancbM and its lupartidal periDeal and other bnacbea to tha euperfl^ o/ 1}), 

petlimun and tba bulb of tbe urethra. 


(017) 





618 


SURGERY OF THE SEMINAL VESICLES 


Corpus cuTfritoaum 
oj urethra 


M bulbocarer noaus 
J/ lachiocarer/iosua 

M trauateraua peri- 
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Anus 
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Corpora carernoaa 
of pents 


M lachiocaxernoaua 


Trxangular hgament 
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penneum 
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Fiq 315 — Dissectioa of the superficial muscles of the permeum 

M catemoaua 



il xachxocavtrnoaua 


Para mexnbranacea 
urethra 


Prostate 


Semxnal Vesicle 
Ampulla duclua 
deferentis 


Fig 310 — Dissection of the deep penneum, shownng the relationship between the 
surface of the prostate, the seminal \ esicles, ampulla, and i asa deferentia The central 
tendon and recto-urethrahs muscles ha\c been dinded, the bulb retracted to expose the 
membranous urethra and the re(,tum pulled backwarcl, giving ample room for surgical 
approach to the prostate and seminal i esicles 






WOM ILIES OF TUB ’=(EMI\ IL 1 Bi>lCLES 


m 


pcniH?al routL of upijnwn.]) In its <lK>tniition three ])nrta (iistr\L 
particular attention nanuK ihr fMTiutal rhooiboiJ the jtiijM’rJiciiil itcn 
neum and the deep ifrnnruiii Hh os^<Iltlul tltincnts of tl)L-< anatom- 
ical regions an, prui>hicall\ illu-stntiil m hig-i. ni U » and lit) 

SUBQICAIj conditions due to anomalies of the seminal 
VESICLES 

Then, are tirtaui dt/injti gniod anoiiialje:^ that an. inon. or 
fre<iueiitl\ encuunttre<l in tht *<0111101 tniLt, of them alfcct 

more tluui ont organ of the tract ami not infn.'<iucutlv in\ol\L tht 
unnarj tract as 'Atll thus n\«.uliiig thtir rtlution to arrests of dtwlop- 
ment which lead to ntn»pli\ or functional disonltrs of tht organ or 
organs in riucstion a’sulting fiiiallv m surgical lulhologv Hitst 
ahnorniahtiea explain tin. cIunc eiiihrtologiiul nhitionship l)ttuetii 
the unoarj and sptmiatic tracts which becomes i 5 >|)ecialK tsiiltnt 
when one notes for txamjik how often tlicre is n.'conletl m tlit htcra 
tore a ureter opening into somt part of the sptramtit tract and tht 
extensne patholop resulting thtafroin Hie \nnous anomaht's 
whidi I ha^c collccte<l from the httratua art classiflcil m higs. J 17 anil 
318 

SUEQICAL PATHOLOGY OF THE SEMINAL VESICLES 

VeilcuUti*.— \ppmtiniatcl\ oiu'-hulf the liMons of the stminal 
\csjcles are produced In tht ttiferiton 0/ thrsrvrgan^t leith the g<iiu>euTiia 
followed l)\ otlier infections (Iml art st'condoiw On tlu othtr hand 
seniinaUesiculitia or sptrniatocw otitis is freijutiith tlit result of unnar\ 
infection that has no relation ulmtt\tr to gonorrlica I \eii wlitn 
\cijciilitis IS of gonorrheal ongiii the gonococcus ls ran I\ found since 
It diMppears cari\ in tJic couft* of nn infection and tht bacteria found 
consist chieflt of tin streptococcus, stoplnlococeus and thi liacillus 
coll 


Lis^kmdm r< ■ Fi 317 ».o31h 

Fio 317 — C l iw JfWit ion of the ooDtoollF* «jf ll« \Tddoi aoJ ip^rmatlo trwt 

M roU«tad from Ibe litemur* / The Dormsl tyiie of anpuUjp and tbelr 

* ^ '* * ** • ^ of ooB kBounal \nlth 3 oiMonof faofh •emlrixU ah*emo 

of of th* if*rmati« trwt inHuduiff on® wranjiaJ \T«icle ampulla, va* dafaretw, 

tpidjdyTQf* and •JomUioo durt J romplal® obMcnce of cpBitnollc (net Inclodina 

pfoOit* and \-®ruinoDUnuni <7 on arlopu ur®t®rop«iitnc l^to on® of the bradnol 

7 an®ctoplcur«terop®nintmtoon#oftb®ampu]to on trtoplo u«t®ropenln»inU>ono 
oJ tha •loAulotory duct#. 

^ aoonuilfr* of tb® RtnlnoJ \T«ieW and rpBnnotl® trwt 
a» eoDeetod from lit® liipratur® P Fluionof both oetnlnaJ rnaclca fO fuoioQ of the tno 
tijaculatory durt® to ot«n In one oriflre at Ih® atriodu* prortolicu* 11 an addition*! 

openln* Into lb® memlroion® ttrethra IJ hypophullo or UDd*\ek)p®d 
*mpuJLe and >a*a defmntU 13 oyrt or dirertlculum of odo of tbo 
IS truebermaphrodJtiBD 

(U o ^ *®nlt®l or*an® ifJ midtlpl. oMniiifli 
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SURGERY OR THE SEMINAL VESICLES 


The sacculated formation of the vesicles and ampullae so piedisposes 
to the retention of an infection once established within them that it is 
almost impossible to eradicate it by other than surgical measures 
Absorption from this source is now known to be responsible for many 
cases of arthritis and rheumatism, for certain cardiac affections and 
for various other conditions due to blood- and lymph-borne infections, 
among which are certain functional psychoses or toxic infections of 
the nervous system Inflammatory changes of the seminal vesicles 
may extend to the sui rounding tissues and result m urethritis, prosta- 
titis, cystitis, trigonitis, iireteiitis and even nephritis, or the order may 



Fig 319 — Multiple calculi in both seminal vesicles Drawing from iMstmortem 
specimen in a patient thirty years of age (Gutierrez, Jour Am Med Assn , 1929 ) 


be reversed and any one of these conditions may lead to vesiculitis 
According to Marion^^ the presence of chronic vesiculitis in a patient 
suffering with prostatism is a sign strongly suggestive of malignant 
degeneration of the prostate Not infiequently, too, after performance 
of a prostatectomy or an endoscopic prostatic resection, the failure of 
urinary disturbances to clear up may be attributed to the presence of an 
acute vesiculitis *■* 

Tuberculosis —Tuberculosis is another common lesion of the seminal 
vesicles, and this is alleged to be responsible for tuberculous infection 
of the prostate, bladder and kidney, as well as of the epididymides and 






SVhGlC\L I \TUOUH 1 Ot Tllk si 1// \ \L I£.s/CiffS 

testes OfcuMoimlh it rcMilta «i h:>tuln into the rectum bladder or 
penneum ^^^th tJie modem iihuiih of mtC'tipitiun tins condition 
comes more and more into the dnnium of treatment 

Other PitholocT —In addition ti» ijic \nrious uifi'etions occumn^ m 
the seminal \ elides there are. mans other sur^jical eonditums found, 
chief amon^ whicli are tloncs ihrfrtiriila cyxta and tumors 

Spennitic Colic — SixTimitu n»lit indientcs otrlu ion of mi ejaeula- 
tor\ duct from /ttnrturc or inintciilttr fjMisin Calculi ma^ be 



Flo. 320 — PbotojOTPt of M Donnoiu r>kt of tbo ri«ht irminil \rkkl« rtolaiojn* 
1100 « of d*iic cboro]it«.«Dlort^i SumI «blrlt ii)icr(MCOp*oa!i> kho«t inl UooJ cell* tod 
k tmintrr of »p«Tiiato»o*. Sp^rimen rroioTfd ot oocnlloo In a patient fift j plnn 
of age (CourteiyofC L. Deinln*. New IJa\eo IttH ) 

unHatcra] but are more frwjuciith fouml on both bides (Fig 319) 
More common tlmn true calcidi ore {uithological concrrliont composed 
oIs\mpexion3 that is of ARglonieration-s of nitrogenous bodies formed 

within the wmen as well is niut-ous concretions entangling dumps of 
spemiatoioa winch e-outam but little morgumc matter but which 
ma\ pass b\ mbensible tmiisitions mto true calculi These concretions 
and calculi maA be found withm the seminal \e3iclL itself or within 
the ampulla the %-as or the ejac\iIator\ duct Thei ma\ even go so 
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SURGERY OF THE SEMINAL VESICLES 


The sacculated formation of the vesicles and ampullae so predisposes 
to the retention of an infection once established within them that it is 
almost nnpossible to eradicate it by other than surgical measures 
Absorption from this source is now known to be responsible for many 
cases of arthritis and rheumatism, for certain cardiac attections and 
for various other conditions due to blood- and lymph-borne infections, 
among which are certain functional psychoses or toxic infections of 
the nervous system Inflainmatory changes of the seminal vesicles 
may extend to the surrounding tissues and result in urethritis, prosta- 
titis, cystitis, trigonitis, ureteritis and even nephritis, or the order may 



Fig 319 — Multiple calculi in both seminal vesicles Draiving from postmortem 
siiecimen in a patient thirty years of age (Gutierrez, Jour Am Med Asan . 1929 ) 


be reversed and anj one of these conditions may lead to vesiculitis 
Accordmg to Manon^^ the presence of chronic vesiculitis in a patient 
suffermg with prostatism is a sign strongly suggestive of malignant 
degeneration of the prostate Xot infrequently, too, after performance 
of a prostatectomy or an endoscopic prostatic resection, the failure of 
urinary disturbances to clear up may be attributed to the presence of an 
acute vesiculitis ^2 33 si 

Tuberculosis —Tuberculosis is another common lesion of the seminal 
\ esicles, and this is alleged to be responsible for tuberculous infection 
of the prostate, bladder and kidney, as well as of the epidid} mides and 
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bonj or p-ncrul mctabto-sw (6) tlio&c iii whicli mali>.nanc> onpinatnip 
in the prctetotcha5m\ oKctl thcH.imnnl \cmc1c 5, and in Ashicli a j>cnncal 
total prostato-flnipulIo*\'cr.icuU“ctoiii\ cnn still Ik, camcHl out and (o) 
those IQ tthich the ncoplosui on;,inak’s ui the rttroACMcal spjuv, from 
which It in\Tidcs the \esick*s 

7 The Poituiicratin fm/ii/i — ( osfs in wliicli tJic jmtitnt after 
pcnncfll or suprapubic o|Krutioii of un\ t\'pc but t'^jit'Cialh after 
\‘esicuJotoui\ or prostateetoiiiN coiitiiiucs to sufTtr from unnarj 
sMiiptoius ami sexual duonlirs rwiuinriR rudicul reliif and in uliich 
the mfccteil scmiiml \csiclt'S tnpurpitl and infliimetl an, the direct 
cause of the patient h {)ostu{Knttiic ctmiplamt 

In all these t^ies of coses Mir^icol iiunsiircs are indicatctl to 
bnni' alniut relief In noiuc of lluiii tins cun Ik. acfoiiiplislieil b\ 
suTRic-al (lraiuaj*c (\esiai!otoin\) iii others excLsiun of tlic seminal 
\eMcle or \csiclcs IS rwiuifxsl (\esicuk*cloiux) anil index’d tlic latter 
IS the operation of clioicc whenever conditions juniiit 
Minor iirocctlurcs uiwu the vos <liftnn.s that have luxm ilcv isctl for 
dratnage of the 'cminal vesitlc and tiiiipuJIu sucJi ns the well known 
vasotniuj of Ilelficld^ and the en'KipiUKtiin of 1 uvs os 
well as cathctvnzation ami dniinagi bv tin natural route through 
the cjaculatorv ducts”'*^-*'-** w ill not Iw dwii-teesl litre 

VEflXCUtOTOMY 

The Vthie of Sarflcal Dralsif e of the SeinintJ 7e«ide9 — In tievr of the 
e.xtrcniclv irregular ami complicated stnieture of the seminal vesicles 
with their numcrooa crvpts and rccev^os it l)ccomcs cvKlcnt that in 
the event of a chrome infection no clfiTtive dmiiiage hv niiv natural 
route IS possible anil that recourse must tlicnforc lie had to surgical 
incision It 13 true tliat where tlio venide is composed of n comiwra 
tivclv straight and simple tul>e with hut few diverticula and saccula- 
tions earlv spontaneous resolution luav sometimes In. possible or 
dramage mav Ikj clTeTtcd bv massage of the organ but the inajont> 
of V esdes ore not of this Cvpe In most of them it is iiixtasarj tlierc- 
fore to laj the substance of the veaidc wide oi)cn and to incise the 
vanous individual coinpartracnta m order to provide for artificial 
drainage on an adequate scale Thcoreticallj tins cnn be done tlirough 
an 111x101111031 mcisioii b\ dividing the rectovesical fold of the iKnto- 
ncuni but pmeticalli tlie safest and most advantagciias apjiroaeli is 
through tlicjicnneuiu (Fig 121) Several tcehm((ucshavc been devised 
for the procedure of which the first to l)e worked out ami standardiied 
was that of Fuller * 

Seminal Teilcalotomy -Mor’a Teohnlqu# itli the jiatieut in 

the kiicxwchcst ixwition on an luclmcii table with head dowuwanl 
^ incision w made with the anus of tlic U at the sides 
of the anus and spr«u)ing outwanl at the top (back) while the honiou 
tci ba^ pa^ i cm in front of the anus. The vertical anus are pro- 
longed back-wanl as for os the base of occvt This wide mcision per 

u tr I— 10 ‘ 
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SURGERY OF THE SEMINAL VESICLES 


far m extreme cases as to cause complete calcification of both vesicles, 
as Albarran,2« Kretschmer^® and also Lepoutre^® have reported 

Cystic and Ectatic Formations.— Cystic and ectatic formations arising 
from the seminal vesicles are a more or less frequent finding In some 
cases they attam a great size and may even fill the entire abdomen 
A photograph of an enormous cyst of this kind removed at operation, 
contaimng 1100 cc of fluid is shown in Fig 320 (Deming®^) 

Tumors —The type of neoplasm most commonly met in the seminal 
vesicles is sarcoma, which is oidinarily an extension of sarcoma from 
the prostate or bladder (Berger,®® Teubert,®® Bumpus,^ Young,®' 
Pauchet,®® Fenwick,®® Zahn,®® Wassiljeft®® and very recently Pela- 
gatti®®) Primary carcinoma is rare (Young,®' Lyons,®^ Kudhch,®® 
Ivonig®®) but secondary carcinoma is not infrequent, being commonly 
propagated, like sarcoma, from the malignant prostate 

Clinically, three tj^ies of malignant tumor of the seminal vesicle 
have been recognized one originating in the vesicle itself, one arising 
from the tissues behmd the bladdei m the retrovesical space, and one in 
which the new growth develops m the prostate and extends to the 
vesicles 

INDICATIONS FOR OPERATION UPON THE SEIVUNAL VESICLES 

The indications for operation upon the seminal vesicles may be 
divided into seven groups, accordmg to the dominant symptom or 
manifestation present 

1 The Inflammatory Group —Those cases m which both the seminal 
vesicles and the prostate present acute suppurative lesions, such as 
are commonly observed both m the abscess type and in tuberculosis 
of the seminal tract 

2 The Rheumattc Group — Cases m which arthritic and rheumatic 
manifestations are piesent as the result of a focal infection in the 
seminal vesicles 

3 The Pam Group — Cases m which pain is the essential common 
factor Here belong those cases in which perineal, suprapubic or sacro- 
iliac pam IS present, with a certain amount of urinary and rectal 
symptomatology, as well as such manifestations within the spermatic 
tract as painful erection and coitus, bloody emissions, weakness of 
ejaculation, and m some cases impotence In this group belong cases 
of stone formation, cyst, diverticula and other allied pathological lesion 

4 The Neurasthenic Group —Cases in which so-called sexual neuras- 
thema is present with moderate physical signs of disease in the vesicles 

5 The Psychotic Group —Those cases m which the graver forms of 
mental disorder are present, and m which examination of the seminal 
vesicles reveals that these organs are suffering with chronic inflamma- 
tion and distention 

6 The Neoplastic Group —Cases m which (o) the malignant lesion 
originates in the vesicle and is still confined to one or both vesicles, 

V ith the in\ asion not as \ et ver> extensive and with no evidence of 
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entire owl protcctmp the rectum IkIuikI it tins 

sound as a guide and the l>ack of the knife gliding in its gruo\e tlic 
IKtetenor wall of the \cmcIc incisctl with cTirc not to injure the 
bladder A finger was tlicn intrwlucetl to enlarge tiie opening m the 
\cMcle and to mno\e an\ collection of pus that might lie fouiiil 
after which a curette finished the work of evacuation V cignatte 
dram was then placctl on each ulc and the wouikI clo^e'd except for 
drainage througli the honzontal breach 

Cunninghani * Modificnhun of tuUer t Oi/cmtwn —In onlir to oper- 
ate under xiaion runningliani* iiiodifictl the iiroectlnrc as follows 
\fter protecting the rectum with a jnccc of gnurx in the iMittom of tlio 
wound he inircrts a Hat self-retaining retractor la to 2 iiiclu-i wide 
having an abrupt ciuwe and long cnuugii to reach the iHittoin of the 
wound Tlicn b\ means of a b^Htial double tenaculum the prostate is 
liftcsl enough to cTjKisc the liu-st of the blnddcr wliircuiion the vesicles 
l>ccomc visihlc l>eniath tlie glistening a|>oncun»sis of Dcnoiivillier 
The latter IS di\*wled along the tipjicr lionlirof the prostate oml stripped 
backosawholc thus cxiKtting l>oth vesicles at tht same time 

hginert l//x/iyfrobo« n/ h uUrr $ Oi>fru(mi — S|Uitr^ uses a dilTereiit 
ilcv ICC for iJie same pur^iosc After exjxisure of tlie jirostate lie intro- 
duces two stout silk sutuivs through the prostate and Idaddcr wall ut 
the junction of the prostate ainl Ihlsc of the hladikr placing tlicm os 
far lateralis os possible rraction is then made ujMm the sutures in 
a ilownwen! ilurction resulting m the fonvanl rotation of the luisc of 
the bladder tluuugli an arc of aliout 00 degrees thus evjiosiiig the 
fascia of Dcnonvnlher 

Mnltiplo In ci i i o n Matbod — Mormsev •' runmngham • b<jmcr^ and 
sonieotiurs make use of a proccilurc iii winch Iwtli vcsiilcsare lilM.rnll> 
iiicisoii under full vision and all diverticula ojKnctl to jirovidt adcciuate 
drainage Courovniani of the proetatc is one of the import 

ant steps of the procxxlure (Fig 121) Vftcr oiKimig Dcnonvillicr « 
fascia the first incision is made in the vesicle at the point where it 
joins the ampulla after which numerous incisions ore made along the 
axis of each vesicle and m the prostate ITic mtenor of botJi vesicles 
Ls then swahlied out with phenol and neutralized hv alcohol Sc'ctions 
of the wall arc taken for culture and bincor after winch ilrniimgc tubes 
are placetl at the various ufcji of incision m Iwth jinictntc and vcsicles. 
The capsule is suturcsl in two places oikI the wound closed aa m pros- 
tatectomv 


SEMINAL VESICULECTOMY 

Mauv different methods and techmquea for the removal of the 
sfrnmal vesicles have been desenbed smee the first vcsiculectomv was 
performcxl m IbkO The vanous procedures fall pnmftnlj into three 
^ups according to the mode of approach. These arc (1) the w//ertor 
(.i) the anterior and (1) the yotterwr 

1 The in/^r approach includes 2 different procedures 
(a) The penneal operation 
Qj) The ischiorectal operation 
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inits blunt dissection of the tissues lying above the peiineuin until the 
jirostate is leachech aftei which the vesicles aie oriented by touch at 
its light and left Fullei’s opeiation was a blind one, latei operatois 
have, however, impioved the technique to permit the woilc to be done 
undei vision In the oiiginal pioceduie the smgeon introduces his 
left index finger into the rectum and places it against the anteiior wall, 
wheie it becomes the buttress against which the vaiious muscles are 



I'lc, 121 — Drawing showiiK tho modern method of multiple mtision of the anatomic- 
ally exposed prostate, seminal vesicles, ampulla, and \ osa deferentia, reached by the 
perineal route (From J H Morrissey, Surg . Gynce and Obst , ji 147, 1928 ) 


tut succes‘'ivel\ on the wa^" to the vesicle the supeificial muscles of 
the perineum, the levatores am, and the levatores of the deep perineal 
aponeurosis The fascia is picked up and incised over each vesicle, 
after v hich the \ esicles aie laid open and as manj punctuies or incisions 
made as are required Under control of the finger within the rectum. 
Fuller introduced a grooverl sound at this point of the operation, 
letting the instrument follow the posteiioi aspect of the vesicle foi its 



THE PEni\E IL OVER iTIO\ 


G20 


diSH'ction With the Made of Uic knife ami the index fiiigtra the centnil 
tendon w diMilcxI and tlie lndl> i)roi)cH\ retractwl Vt tins time, if 
an\ Mectlnig ls cncoimteatl from hnmclie:! of llic hnllwr arter\ tllc^e 
are chimi>c<l and tictl To imxiiit iiimcce-v''ar\ l)lci><lmg l‘^IMX 1 aI 
care should l>e taken not to enit into tho hnlb 

With iwrfext rctnietion of the hull) nml ])cnneal Hup 1)\ tlic bifid 
penne^al retractor tlie rcettMirethrulw muscle is canfnlh diMdetl and 
grailualK se]Miratctl from the rectal attachments and fremi the ujkx of 
the prostate Then b\ means of the imlex finger tlie prostate lh 
gradnalK lil)cmtesl ami sijiamtwl fnmi the reiimiinng fikpi of the 
uretlualis inusele liie levator ant iiiu-seles coiestituting the floor of 
the ])elvus are then curcfulK ntruetal V few nmsculur fikrs still 
remain and tJie>e are stripirexl from the surface of the prostate h} 
gauze dissection Ihe prostate covtitil hv the glistening fascia of 
Dcnonvilher is exiiosexl \ superfuial transverse incisnm is made 
at al>uut the middle of the prostate TJie first lav i r of l)enonv illicr s 
fascia IS gradiialiv dissectcTl Imck hv the blade of the knife and after 
being well sci>aratctl is retmetenl vntU tlie dee\» jKnncal retractor \ 
second incision is theu made to desscct the sex-oiMl lavcr of Dcnoii 
viUier s fajcw as illiistratexl in Hg CJl-1 It is e^sseiitial that the two 
lavers of this fascia Ik canfullv seimmtesl nml thot the fascio be 
stripped well khind the base of the prostate and the l>a.se of tho hlad 
der for if this is not done the cxfKisure will )>c most dUfieult and un> 
aatisfactorv 

The enucleation of the vesicle is now begun w ith the tip of the index 
finger an attempt king made to nxich the tip of the vesicle luterall) 
and extemeUv to the ampulla of the va:* deferens, Ow ing to the nu 
uicrous adhesions hkelv to be encountered live ex\)cwiirc of tlic ve-sicle 
IS as a rule difficult iwrticnhirl^ m tliose cases uherc the inUamiuation 
IS of long standing and m w Ineh a process of ])env laucuhtis is present 
When boUi vesicle's are found clironicnllv diseased thev arc botJi 
reiaovcil Beguining on tlie left sale the vesicle is easily exposcil and 
Mparated from the ampulla hv careful dissection with the help of 
good retraction and scissors and forexjH as illustrutetj in hlg d2il- 1 and 
4 \fter damping of the left vesicle tlie nght one is ex]>osed m the 
same manner and smulnrb clomiK'il tJic clomping being doni dose 
to the duct tliat unites the vesicle to the ampulla (Hg 'CH-S ami 0 
The two veades ore then cut off and the stumps touchc'd with phenol 
and alcohol after winch a smglc catgut suture is placed on each side 
as illustrated in Fig 124-1 2 and 1 Thcampullai arc carefullj exam 
med at this pomt to ascertain their pateoev 
In dosing the wound it is particidarlv important to place 1 or 4 
suUirta near the edges of Dcnonvillicr a aponeurosis os m hlg 124-4 
in order to reconstruct all the anatomical planes and to give perfect 
support to the structures of the deep pelvis porticularl) the new recto- 
space together with the prostate rectum and pcntoncum 
tmalh two agarettc drams are mserte^l one inside the prostato- 
veaical space and the other m the rectovesical space behmd the recon 
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2 The anterior approach embraces 3 separate procedures 

(a) The supiapubic method 

(b) The transvesical method 

(c) The inguinal method 

3 The posterior approach comprises 4 ditfeieiit piocedures 

(a) The sacral method 

(b) The parasacral method 

(c) The coccygopermeal method 

(d) The anococcygoperineal method 

Indications for Vesiculectomy —The principal indications for vesicu- 
lectomy are tuberculosis of the seminal tiact, tumors of the vesicles, 
cyst formation, certain abscesses, calculi, and an impoitant group of 
cases characteiized bj'’ chronic inflammation, gonoiiheal or non- 
gonorrheal, in which the vesicles act as loci of infection, menacing the 
health of the entne body 

THE PERINEAL OPERATION. 

This method of removal of the seminal vesicles was the fiist to be 
employed (Ullmann, 1889), and it has continued to receive the pre- 
ponderance of support from later operators The advantages of this 
route for exposure of the prostate and seminal vesicles were early 
pointed out by Zuckerkandl,®^ Ullmann,^ Roux,®^ Weir,®'^ von Dittel,®® 
Lloyd,®® Albarran,^® Proust,®^ GuellioP® and Baudet and Kendirdjy ®® 
The original perineal method has more lecently been modified b}- 
Young,® Squier,^ Caulk,® Cunningham,® Geraghty,^® Lowsley,“ Morris- 
sey and Smith^® and Gutierrez,*^ and the method with its modifications 
remains the operation of choice It is extraurethral, extravesical and 
extrapentoneal, hence the common sequels mentioned m the literature, 
such as vesical, perineal or rectal fistula, peritonitis, epididymitis and 
urinary incontinence, are not encountered 

The various steps in the perineal procedure as performed by the 
author are illustrated m Figs 322, 323 and 324 

Anesthesia —In most instances geneial anesthesia under nitious 
oxide and ether has been employed to produce narcosis, but local 
anesthesia may also be used with satisfactory results In some cases 
the epidural method, or the method of sacral or parasacral block infil- 
tration, has been deemed best It appeals that the most simple of all 
methods is spinal anesthesia, using as a medium novocame, nupercaine 
or spmocame In reality the tjqie of anesthesia chosen should be the 
one that the operating surgeon selects as the one most suitable for the 
individual case 

Operative Technique —With the patient in the exaggerated lith- 
otomy position as for peiineal prostatectomy, and with the uiethral 
seminal vesicle tractor m position, a semilunar incision is made at the 
raphe of the bulb, just between the sciotum and the lectum, i mining 
from one ischial tuberosity to the other (Fig 322-1) The incision 
IS carried deeper into each side of the central tendon, and then by blunt 
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Fio SZ? — Ofwralno t«<haK[Ur of Ihr i»niip»l mrtbod / EHfc^tinJt l«jcr 

of DenooviUjer a aj»i»urt)«a fn in the poatcnorfmoe of tb« proJat^ »ith tbf haniilcof tSo 
kxiife racognllioQ of thcae t«o Is} ra of proatot o f*ari« U car^ntlal 3 IolUx finjtcra 
aeparaUnjc derplj by biunt diw^ion PoiioD\QUrr a apoaeurowa from tbe baao of tb« 
Pro*tau and alrippmn tbe lajm baok from tbo hoae of the bladder to freo \caiclei fnnn 
D*t r faacu. i, Eouoioation of tbe hromial \'DalcW «itb tbe Qniter tip*, after careful 
Ijfint dia«ii.iioo of Up of ^et^f■te 4^ DneeetioD of eemlnal vo»Jdee from tbe faaeial plane 
of adbeetoaa. and wpiarotlon from anipuUv 5 Method of wparotia* and dbjr-ctim tbe 
aeiu iaal \eajelea antljely free from the apipulLr 0 Method of rlampltn and exdaln* tbe 
■enuna] \'ealdoa from tbe anpulln 
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Fig 322 — Operative technique of the penneal method 1 , Patient m exaggerated 
lithotomy poaition as for penneal prostatectomy, semmal vesicle urethral tractor in 
jiosition A semilunar penneal incision is made 2 , Index finger in ischial fossa, gaimng 
line of cleavage of the superficial penneal muscles by blunt dissection 3 , Exposmg 
bulb of urethra and cutting central tendon of the two ischio-rectal fossrn With bulb 
tractor in position, the recto-urethralis muscle is cut wth scissors to separate the rectal 
attachments from the apex of the prostate 5 , Method of separating by blunt dissec- 
tion the levator am muscles and the remauung fibers of the rccto-urethralis muscle from 
its attachments to surface of the prostate 6 , Exposure of glistening fascia of Denon- 
vilher covenng prostate gland, superficial transverse incision, cutting first layer of 
DenonviUier’s aponeurosis, with bulb and deep penneal tractor in position, use of two 
lateral tractors for bettor exposure 
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\t iJm, l)cpinninK of this optrutioii it w uw-ful to mtroduct tlic lonj^ 
urLtliral scnuiml \c-'Ic1l truLtor to ImnMug the i)n)btato into \ru nnd 
hold It tlitrv duniiK tJiL ojicratioii Hie bladder ''lionid l>c fillcti \MtJi 
a mild antiseptic solution Mich 05 Imnt ncid in onhr to fiimi Ii a more 
resistant jilunc in tin. anatomical «lLv<ttion nnd thus fucilitntt a pKul 
c-Tiio^urc Thu hilju to i-stobluli tJit projitr ]danL of clta\aKc at the 
time of the enucleation of tlic Ne^icles nnd niahes it tasnr to nit'tmi 
plisli the 'reparation of tlic \e^iili‘5 from the uinjiiilliL If thin, u aii\ 
ooxinf; hot colupn'^M•5 mu\ 1 m ii'Htl (o keij) the o)H.rnti\t fiehl ilian 
\o actual hiinnrrhuRi or •'hock is t m-ouiiti ml 

Special can, hould Ik. taken to iirp uiruy Jwui the rectum whin 
cuttuiR the rectounthralis miisdi otluraut a rectal fistula ino\ 
result In some ca.scs it is oiUi-rnblt to In. Kindetl )>n the left iiwlt\ 
finger m tlie re“ctmn 

Mthough the membranous uretlira u expOMtl during thu operation 
incontinence of unm. bos nc\cr oeciirml in tin, authors cases Miit'e 
the un.thra u not opened ami luiUier sphincter is cut 
In the paj/y/K-rn/ifc care the stitclus ore rcmoiesl olwut tlie Mxtli 
due end the patient anmuis u» IkkI for ten or twelve dats If iKUing 
or hk'wling liaa made it ne*cissan to im])Io\ gmitc jKids tlic'<‘ nmi Iki 
removed together with Uie cigarette dram on tlie thuti or fourth 
<!av after operation \t tbu time iverv ]>utunt rettivis uii oinicx of 
ca.>>tor oil ami an enema 

Yonnf I Badktl ProMdurc — hor the surgical treatment of tulxrcu 
!o>b of the seminal vi-Mtles doling* eonciivesi the roibral operation 
of excision of tlie entire spcnnatie tniet (Sex Cliajitcr \1\ ) 

Tbs Ifchloractal (Voelckers^ Method. Diu iiictho*! designed to 
avoid the difficulties of rcclo-ure throl stnppmg consists of four main 
]>ouits 

1 A lateral incision u mode l^cgmnm^ at the mid-linc 2 finger 
breadths in front of the anus eurving mward to jiass at inid-eJutoncc 
between the anus and the ischiuui and terminating m the uud line 
near the base of tlic coccvtc or higher up as far lu the fourth ancrnl 
vertehra If it u desirenl to have a single incision give access to both 
seminal vesicles the incision should Ik. made on tlie left side 

2 The ischiorectal fossa IS traversed the levator am discovered and 
^elv exposed the latter is then mciscd longitudmallj to permit en 
trance mto the suixrior pelvirectal space The bottom of the wound 
u thus constituted b) the deep pcnncal aponeurosis which conceals 
tlie pelvic organ tins must be incised parallel to tlic long axis of the 
rectum upon the autenor margin of tliat organ This leads mto tlie 
mtcrproetatorcctnl space 

3 This space u split with the finger the rectum pushed back and 
me prostatov esicular region exposcil m the bottom of the wornid 
After mcision of Dcnonvilher s aponeurosu the vesicles come mto view 

4 It remains onlv to ii,oIatc the vesicles remembenng that their 
vascular pedicle runs along their external margm This should 



632 


SURGERY OF THE SEMINAL VESICLES 


structed prostatofascial layers of Denonvilliers’ aponeurosis The t\vo 
levator am muscles aie diawn togethei with two separate deep sutures 
of chromic catgut, thus closing the flooi of the pelvis and leaving the 



Fig 324 — Operative technique of the penneal method 1 , Method of applying 
phenol, following alcohol, to stump of ampulla 8 , Ligature after vesicle has been excised, 
■with normal integrity of remaimng ampulla 3 , Bulb and penneal tractor m position, 
shoivmg complete and most satisfactory view of the operatmg field and the patency of 
the two ampullse of the vasa doferentia remaimng after seminal vesicles have been 
removed 4 < Method of sutunng fascia of Denon'villier’a aponeurosis to secure perfect 
healing, reconstruction of this anatomical structure is of paramount importance A 
small cigarette drain is placed at the base of the prostate, and another behmd the recon- 
structed fascial plane deep in the penneum 6 , Reconstruction of the penneum, bnnging 
the two levator am muscles together by two deep sutures, cigarette drams brought to one 
side 6 , Closure of wound ivith mterrupted silkworm-gut, leaving cigarette drams in place 

Cigarette drams m place, as m Fig 324^5 and 6 The wound is then 
closed by bringing the tv\m edges of the skin together by interrupted 
sutures of silkvmrm gut As a rule there is no bleeding nor any other 
complication, and the v ound heals firmly m about two weeks 
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times for pnistalic luiiiop. ami ull an in aj^n't iiu nt a.H t(» tlu ■^ \ « nt\ 
of tlw. pitKxiIun I’atnlut lumivir liiu) onlv 1 «luith m » 
rht j,rv.*ut (lunRcr Iuh in luniorrluiM «Hturnn^ iitlur mnlu■^ilutc‘I^ 

after oiKrutuin nr later uImi in sur^nal shook uml m tlu nsk(>f|)eKio 
mfretion and re’ctuee^^ioal fi tnlii 

Thotruon Wtlker 1 Tedmlqao InMiiipU e-asosof xe-'iouhti.s UioniMin 
\\alker '» wlio in ni)nrte“e! a -nnos of eniM*H of eoii'iilitis pmixiMtl 
a truiistn^toiml \e'Me'iiIe*etoni\ lie ehK*^ a ttidi (Vstotonu and then 
plaoi-s a \i“>ual retnieteir j,ivinf: a uide exjxh'tin of tlu tncoiu Hu 
bbdder vrall n imiM.-tl nt tlu U\el of tlu tnj,oiU in tlu ■'h iju eif an 
unertesl litter I tlu Xirtual hruiicli of 'ahull is in the nsi-s of tlu 
tnpeuic wlule tlu honrontal liruiuli J eiii Ion;, I^lh's iinniesliatiK 



Flu aSA U ith (br tJiuUf r i>|ien ID (u) unlituiry I'sluat ai> QD in\rrtr<J 
iiKMwn 11 in tbf* frt of tlio inB^iw in nUr to j«t* ibe* m^iqaI vpiuilr^ In the* 
tHmirarol 

Flu 320 — Tbe Irtt krtninal > I rn >~4 h 1 lt^4H (od fjTT u{ meWU 

fof tbo ponjos*" of tn-rtitui>li»lunK ojumlntomy or <«Urulotun3> u may he iwllralc^l 
till* nieiborl ik» nl*>l I y Tboenron W txILcr b < Irrn cdiiJi >t< 1 «iib rrtun tBo<lUWa 
ikm* liy Mumn P»u licl nil Ibrri In ii«r^ f nminoena of tbr j roslalo oml >cniJtinl 
rr*Wr*. 

beliiml the urethral onfiif IThh eTcutc*> two trmii^.ulnr llupj njjon the 
lifting up of which the serninol ecsitle’s are tlihclosetl (Figs U.> qimI 
The MMides arc scjictl with forerirt fi\p<l and then gentiv 
isolated With the points of euiwcsl scisix>rs Thee oro tJicu resoctesl 
oloug with the portion of prostate adherent to tlietu The wound is 
packed or a suture of the Hops is done Thoniiifeon \\alker u well 
pleased w itJi this operation tlaiuiing tlint it is the most direct approach 
to the ^eslcles tlmt it does> not expose the rectal wall to traiiuia and 
that It respects the external sphmeter There an otliers however 
among them Cluaudano who point out the danger of mfe*ction passing 
from the vesicular bed into the pclnc siwces since this bed is at the 
lowest point and is not well dromed 
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therefore, be the last point isolated, to avoid being handicapped by 
bleeding 

In difficult cases Voelcker advises, that the exposure be improved 
by disarticulating or resecting the coccyx, which brings us to Fiolle’s®'^ 
operation, to be described later (See page 639 ) 

It IS possible to combme Voelcker’s method with the permeal pro- 
cedure by prolonging the incision by a semi-cu-cumference which, 
concave on its posterior aspect, surrounds the anus completely and 
even passes behind it to the ischium of the opposite side 
This method of Voelcker’s, although none too easy of execution, is 
apphcable m treatment of unilateral genital tuberculosis, smce it is 
the only one that permits the extnpation of a solitary focus at a smgle 
sittmg 

The Suprapubic Method (Young,™ 1900) —This procedure removes 
the vesicles by a smgle median mcision, and is a subumbihcal and 
subserous laparotomy The mcision reaches the lesions bj^ passmg 
around the lateral walls, and then around the posterior wall, of the 
bladder, which are stripped of their peritoneum Although the bladder 
is systematically opened, the vesiculectomy cannot be called trans- 
A^esical Young’s™ technique is essentially as follows 
A median laparotomy mcision is made from umbdicus to pubes, 
scrupulously sparmg the peritoneum A transverse T-shaped incision 
IS made immediately below the umbihcus This may involve the recti 
muscles more or less deeply, or may even divide them altogether 

The anterior aspect of the bladder is opened, the organ explored, 
and catheters mserted m the ureters to avoid wounding them The 
bladder wall is held taut while the peritoneum is separated from its 
posterior surface as far as the bottom of Douglas’ cul-de-sac This 
mav be rather diffi cult 

The vesicles are exposed and isolated successiv^ely behmd the bladder 
waU, and the vmsa deferentia also, borne along b} the peritoneum, to 
which they remam adherent Both the v^esicles and the v’^asa are 
widely resected and, if necessary, the diseased base of the prostate as 
well. Excision of portions of the diseased bladder follows m cases 
where tuberculous lesions hav'e been transnntted to this organ, after 
w hich the wound is closed and dramed 

If there are vasotesticular lesions to be extirpated, these are reached 
bv two independent mgumoscrotal mcisions 

This laborious operation, w hich has been knowm to requue tw'o and 
a half horns, constitutes for patients m poor condition a v^erv" grav^e 
traumatism almost beyond their endurance Legueu^^ and other 
Eiuopean smgeons have also tried this suprapubic or mgumal method, 
but they regard it with httle enthusiasm, ow mg to the difficulties of the 
surgical exposure and the unpossibihtv' of provadmg proper dramage, 
the procedure bemg follow ed m some instances by suprapubic fistulas 
and even pelvic cellulitis 

The Transvesical Method —This technique has been employed by 
Alarion,™ Pauchet,^ Thomson Walker,™ and others It is used at 
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thu mode of approach made cirfain chan(,Ki l]i the tccliniqlic which 

resulttil in a mcUiod wlncli tho de»tnbc«l txs follows I*-”) 

VCwh the patient m tlic TniidelenbufK position, on mtuion is iimciL 
from Uic middle of the frontal aspett of tlic '*crotuni up to the inpuinal 
imp followinp tile crural arch iii a line |>anillel to ainl 1 inch qI>o\c it 
«3 far M the oiiltro-pajUnor ^|)lm orcr whicli it cur\ei bncUanI 
The cpidahiim and tcatu an. remotfd and the coni freed lip to the 



Pio 317 —IofuJoo-< Mom Inti nditM mrUiod of MlJeDu«\'» for toltl unHatriM 
mnortl of Uw •penulio trtci tarlMlm cpalklymb tad totla. for tubgiTUlo*i«. In tUi 
tho te*tia may b« Mvod «bra not ( o line u to tit, retnovlnit only tbo tubcrooloaa 
•pklidrmh ru, ampnIU tod irmiooi (epfJf(i>-mo- TiM>-«in;juUo'Te»Jcafeo(om>) 

’Pblt Ijp* of proeedora hta been luoj uxl mnJi&ed bi B«u let and Dural, Leffueu \ li- 
lard aM otlvra. 

inpumal canal This is opened for its entire length as if for ligation 
of the external iliac The trojistersalis fasaa is opened and the epi- 
gostne arter> tied if necessai^ The pentoncum is stnpiied off keeping 
dobo to the serosa Bj inaintaimng this close contact the operator 
does not lose his ItUHlmarks in the maze of branches of the hipognstne 
along the ureter but he must lieor in mmd the poasiiiilitj of woundmg 
^ bladder \ cssels or the ureter \Arithin the pcK is the w ork grows 
difficult the exposure is poor the wound deep and narrow Under 
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Transvesical Prostate vesiculectomy —In applying the transvesical 
method to malignant conditions of the prostate and seminal vesicles, 
Marion'^- and also Paiichet,'*- who praise the method enthusiastically, 
mcise the bladder mucosa upon the circumference of the prostatic 
protrusion The lattei is then giasped with a tenaculum and, after 
methodical liberation with the finger of its anterior and lateial aspects 
as far as the membranous urethra, is seized and lifted up The poste- 
iior aspect of the prostate, together with both seminal vesicles and 
their ampullie, is freed, first from below upward, then from above 
downward, and tlie entue mass isolated en bloc, until it is held onlv 
by the vasa and a tiny vascular pedicle These are tied and sectioned, 
after which hemostasis and tampons are required foi the profuse 
bleeding of the prostatic bed and the bladder wall Notwithstanding 
Marion’s enthusiasm for this method, he admits that, m some of the 
cases, the removal of the vesicles was accomphshed with the greatest 
possible difficulty, proving to be all but impossible 

Combiued Cysto-prostato-vesiculectomy for Cancer.— In certain cases 
of mfiltiating carcmoma of the bladder, involving the prostate and 
seminal vesicles, the operative procedure should be the combined 
method of total removal of all these organs The success of this 
formidable operation depends upon the preliminary preparation of the 
patient by the derivation of the urine either by bilateral nephrostomy, 
ureterostomy or transplantation of the ureters into the bowel, and 
also upon securing perfect hemostasis and a good drainage of the 
cavity remainmg after the operation has been completed This opera- 
tion has been performed since the time of Bardenlieuer, ICuster and 
Pawhck (1887-1891) The original technique has been modified by 
Albarran,^® Beer,'^-‘ FederoftV® Marion^’ and others Most of these 
surgeons make use of a combined abdoraino-permeal method in two 
stages In the first stage the prostate and seminal vesicles are exposed 
and liberated through the perineum and the membranous urethra is 
cut at the apex of the pi estate, leaving in place a good sized lubber 
tube drainage, which will also serve later to guide the surgeon and 
protect the rectum from injury The second stage of the operation is 
then accomphshed by the suprapubic method of extraperitoneal 
exposure of the bladder, together with the prostate, seminal vesicles, 
ampullie and the upper part of the vasa deferentia as well as the lowei 
portion of both ureters, which have been previously sectioned All 
these are then removed en bloc, thus accomplishing a total combined 
cysto-prostato-vesiculo-ampullo-vasectomy 

The Ingfumal Method of ViUeneuve^^ (Vasovesiculectomy) — The first 
to use this method was Villeneuve m 1891 The technique, whicli 
includes the foicible evulsion of the vas fiom the groin, was so very 
imperfect and so much of the work had to be done blindly by the 
finger, making traction upon a vas already weakened by disease, and 
hence almost sure to rupture, that the method as first used has been 
called by Chauvin “une operation detestable ” In 1901 Baudet and 
Duval,'^® convinced of the possibility of mcreasmg the usefulness of 
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boctionni if Qiktumti cxjMteiin. lh to Im. hatl it u> tvtu Ilcct*v^a^^ toctit 
a part or all of thccoc(.'\ p-Ui, I In ]M>>>ttnorMiH.*ct of tlic n'ttuin u ihwa 
a^cl^lv^^ Thisiuuat Ir ntraitwlilouimanfunif fnT<f from tfii. filmiiu 
ailhc'UiQA to the ixtstinor Mirfuit of tin pn>^tato-JKnt()ncol IhxI 
Tim exports tin \tMclt m tht ikImh ufwut 1(J to 12 cm 

bclo^ the surface llu-' 11111.1011 pi'o an ixcilknt i.xi>oMin. tlie 
\£MCuIar ifpion li m full nuh hut the xc'ulc* hi mi diip that it li 
difficult to pit liokl of them Thu iiuthtxl lin.>i Ixin thoroughly di*- 
cuscol 1)\ Uc\t*’ in u Pans tlu-sw puldi iie»i in 10(X) 

Ttw CoccTfopviiiflal Method of FioUo** - Tin niiisioti u low uith 
Its top at till Icy id of tin coecy x ninf iti ti niiinus in thi jx niiml region 
It 13 thus mttrrmiliati Iniwim thi ini^tmor uml the iknnml mmlcs 
of appruucli hut is proiKri\ dfu-R'^l among thi \KK>tLnor fhiimticnt 
13 ui right latiral dcculntus hti ixitiim empt\ hut Im hladdir fillcil 
with Iluvd to forct liack%var»I the organs ulnch must Ik nachwi The 
ikin incuiun aturtaycrticalK fnnii tlu mtimnl lU'siKTtof the left i*chiuin 
liccomes ohlique ]iarallt( to tlic gniit haoru-Aiatii iiganiciit tlitn 
crow«thi nieihan liui in a horuontal dint lion oy tr tin. 'Natrococtygtal 
articulation to tcnmnati i inn to the right of tin (attir The hga 
menu luusdcJ and aiwncurox*^ an, iinlmul in tin Minit line sUfciiNi- 
ly eh from wiliiout mu urd Njhu of tlu rilierx of tJu gluteus maximus 
the kyator am and thi Kft ciRTygiiw nn lut oftir which the cocry \ 
and loutr sacrum an dgsartumlateil with Mutalili hcmosta*i3 of the 
lateral ^cnil yi-axU Tlu dwp lunrual oixmiurv 13 is canfully 
inctKii when it li« Iiki a yid ut thi Itottoin of the wouiuf it is (ufd 
to the left side of the mciMon hftctl up ainl opmctl tlic lilt index 
finger is ULs?rte<l witlim the ojuning ninl makes, it ]K>3^ll)lc to follow 
thi lociaion townnl tbi incilmnliiie Ju^t^'*thl pi ntoiieiinns oiKiicil m 
a laiMirotomy The mlum n retnuteil uml U'XiIateil along thi entire 
area of the oiKnition fir&t on its Uft suU ihiii on its nntmor aspect 
Tore must (>c taken not to section the mi*ilian hcuiorrhoidaf ortir\ 
The posterior aspect of tJic prostate and lesuIiN 13 nov, concealeil 
onh In the tlun njKuieurosiH of Dmomilhcr winch is inciMxl and 
scporateil uitli the finger Tlu yessclb of tlic ^a.3 anil \ej>icle arc 
ligatoil A large retractor draws ilown the inferior !ip of the mcuuon 
while anotlur puslies Iwuk the ninpullii of the rectum tow an! the 
patients right ^^l( dri (fnm|»c<{ ihisc to thi organ ])royu(fei{ 

thc\ are rctuliK \nsil)le if not thi \eMco-giiutal artm arising from a 
^nk common to it and to the nitihnn hcruorrhoMlnl artery which has 
been previously recognitcil and yyhicli seporntea from the former at a 
IKUnt Bomewhat high up is folloir«l up to its hi/urcation where the 
y eiico-dcfcreutial branch should l>e ticil This is an important ligature 
and makes it possible to finish the operation inthout being disconi 
mwed b> the bleeding tliat would otherwise be mey itablc The \ esi 
^ opened willi the knife The ampulla and y cbicle are isolatetl 
ayoiding the peritoneal cul-dcs.iiac yvhich coy era tlie base of the latter 
which the organs are resected and the wound is closed wjth a 
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light reflected from brightly nickeled retractors^ the intestine is held 
out of the way, and the vas, which has by this time been nearly freed, 
IS now completely liberated and followed down to the vesicle The 
latter is exposed by incision of its capsule either transversely over its 
fundus or longitudinally on its external border, the vesicle and vas 
are sectioned close to the prostate, after which the wound is closed 
Muth drainage 

Legueu’s Modification of Vzlleneute’s Operation — Legueu^*^ makes 
his skin incision m the opposite direction, beginning over the external 
border of the rectus muscle He separates the ihopelvic peritoneum, 
locates and removes the vas and vesicle, and then treats the scrotal 
lesions by an independent incision, thus reversing the order of procedure 
from that of its originators 

Villard’s Modification of Villeneuve’s Operation — Villard’^^ uses a 
parietal incision, starting from the upper part of the scrotum, he follows 
the inguinal tract to its deep orifice, and then, like Legueu, carries the 
incision upward again along the external border of the rectus to nothin 
two fingerbreadths of the umbilicus, after which he employs the 
techmque of Baudet and Duval 

The Sacral Method.— The sacral approach, used by Kraske®® for 
carcinoma of the rectum, was applied to vesiculectomy by Schede®^ 
in 1893 With the patient in right lateral decubitus, a median vertical 
incision IS made from the anus to the median portion of the sacral 
crest The posterior aspect of the coccyx and sacrum is exposed, 
particularly the left half The muscular insertions are detached, and 
the coccvx and left border of the sacrum resected, following a curved 
line, starting from the third groove, passmg w'ltliln the fourth, and 
termmatmg on the right cornu of the sacrum The rectum is retracted 
toward the right, and the solid sacro-recto-genital aponeurosis is cut 
through, exposing the prostato-i^esicular region, w'hereupon the vesicles 
and ampullae are dissected and removed 

Rydigie/s^ Modification of the Sacral Operation. — This method 
involves a temporary bone resection, to be closed after the vesicle is 
removed The skin incision starts at the postero-superior spine of the 
left ilium, and curves inw ard o\ er the summit of the coccyx, to termin- 
ate at the anus A flap of sacrococci geal bone is then cut under the 
third groove of the sacrum, and is turned back to expose the pehic 
canty The operation then proceeds as in Jvraske’s method, but at 
the end the boni flap is replaced 

The Parasacral Method —The technique w'as devised by Baudet 
and Ixendirdjy®® as a substitute for the sacral approach, to avoid the 
disadvantages of bone resection The patient is placed m lateral 
decubitus on the side opposite the vesicle that is to be removed, wnth 
thigh flexed on the pelvis The skin is incised m a line starting from 
the top of the cocci x and passmg obliquely upwmrd, parallel to the 
margm of the sacrum, which it follows for about 10 cm The sub- 
cutaneous fibrous tissue, the gluteus maximus and the great sacro-sciatic 
ligament are cut The upper part of the levator ani must also be 
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st'ctwnnl if mlwiuntuxjMtaun It to In. Iiuil it i* cMUiK'ci'tMin tociit 
a part or nil of tJn. c'o<x\n.ii5 TIk |Mfc»tcn«»ra*iK*tt of the n’ctum is thus 
re\ calls! This must Ik- rxlractnl (lowiman! and fretsi fnim tlit fibhiiis 
ailhc'ioru to the ]KU)t«.nor turfuix of tlu jirottato-jM-ntonial IksI 
Thii iipoHt the M'^iclt Kim;, iKtp in tlu juKis nlniiit 10 to IJ an 
bdow the surface Tlut innsion uii iMillint t\lH»^u^l the 

MMcular n-pion is m full \uw !»ut tin xetiiliN lu m) diip that it is 
ilifRcult to pit hoM of thuii llns imthiNl has Inxn thorouphli dis- 
cusissl l)\ Hi\ III a I'nns thi*si-> puhli hisl in l‘>0() 

Thi CocejtoperiMtl Metiiod of FloUo*’ - 1 lu inci ion is low witJi 
Its top at the Il\i 1 of tlu coccxxoimI its tinninus in tlu juniunl npion 
It is thus intiniinliatc luiwtiii tlu |>o.Unor aiwl the junneal iiumIcs 
of appriKuh luit is proiurK do-vHsI aiiump tlu iK>stcrior Flu jiatunt 
IS in npht latirul de“cul>itus hit n'ctuin cinpts hut hit hluildtr fillcsl 
with fluid to force liackwoni tlu orpunt winch must lu nnchisl Ihe 
skin incLiufi starts verticalK fnnii ihi ifitinial o- jK-ctof the Uft isthniin 
liccomca nhlu|ui iwrallil to tlu pnui siiw-Hiatic hpanunt tlicn 
crtfcMpCstho luctliau hue in a honzoiitaldm'ction o't r tlu sat nnsuTN peal 
articulation to tinimmte J nii to thi nplit of tlu latter The hpa 
Dicnts uiiutcles uiwl uininiurote-s an inchnnl in tin tanu lini tucxvts- 
i\el\ from Without mu anl NHiuoftht fiUrsof tlicplnttus maxinms 
the lt\ator am ainl tlu lift nwtnj^iLt nn init oftirwhuhtlu coeevx 
and lower tacnim are ilesartu iilatisl with Miitahli luinoatosis of the 
lateral sacral m-nhIs The deip jHnncuI a)nmiULrusis is cnnfuIK 
mn-enl where it lies like a \iil at tlu liottoni i>f the wouial it is hild 
to the left M(lc of the metsMm liftisl up qimI opintsl tlic lift nidi\ 
finper IS in.Hrte<l within (he oiHinnp and make> it ixtsMhle to follow 
the mciaion towanl tlu imsimn line jiist as tlu jh ntoiicum is o|)cned m 
a lajiarotome The res turn is ntraitisi uml iM>latcsJ alonp tlu entire 
area of the oiumtion first on its lift hull thin on its antinor asiK*ct 
Care must l>c takin not to Mvtioii tin imslmn heinurrhoidal arten 
Thi posterior aspist of ibi ;m>stoti am) \i“»je)es is now eonecaJed 
onU b) the tlim apoiitiirusis of l)inoii\illier which is innsisl and 
^urutttl with the finper Tlu M'ssels of thi \as and \chiclc arc 
iipattsl larpc retnutor draws down the inftnor lip of thi incLsion 
while another jiusiu's Imik tlu nmpiilia of tlu rectum toward the 
^^tiint s npht Hie \(*sh<ls an damjKsl thise to the orpnn ])ro\ided 
thei are rcadJi eisihle if not tlu cesico-penital nrtm un-sinp from a 
tronk common to it ami to tlie lucdian lumoirhnulal orten which lias 
been pre\ioufei\ rccopniziHl oml wliuli separates from the fonner at a 
point somewhat hiph uj) is followcil up to its bifurcation where the 
>€s>ico-<ieferential hrancli shoiihl lie tiwl Tins 13 an unportant lipaturc 
^ 1 ^ 1 ^” possible to finish the ojiemtjon witliout being discom 
hiceilinp that would <»tlierwise l>e mevituhle The \esi 
cuJar bed « openetl with the knifi The ampulla and e eaicle arc isolated 
V peritoneal cul-de-sac which coeers the base of the latter 
o^r which the organs are resected and the wound is closed with a 
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The Anococcygeal Method — Hunti“ has proposed the following oper- 
ation, which he has used in 5 cases The patient, in ventral de- 
cubitus, IS placed on the table with pelvis elevated, and a median 
rectilinear incision made from behind the anus to a point slightly 
above the sacrococcygeal articulation The bone is exposed, the 
ano-coccygeal raphe cut, and the tip of the coccyx resected The 
rectum is isolated and mobilized, separated from the sacro-coccygeal 
concavity and pushed laterally The retro-prostatic region and Denon- 
villiei's aponeuiosis are identified The vesicle, thus exposed, is easily 
accessible If both vesicles require removal, the rectum is pushed over 
to the opposite side, and the same procedure earned out Hunt 
advises leavmg a cigarette dram m the wound and suturing the levatores 
on the median line between the two muscles No complications of 
any kind have been observed following this procedure This operation 
differs fiom the others in employing a shorter incision in the mid-Ime 
Although it gives a less ample exposure than other posterior methods, 
it permits the displacing of the rectum successively to right and to left, 
according to the needs of the situation 

All these posterior incisions and also the perineal method have tlie 
great advantage of making it possible to reach both vesicles through 
a single incision, and they also allow the operator to work under full 
vision This IS especially true of Fiolle’s operation The perineal and 
posterior approaches also provide the best drainage It is obvious 
that the anterior methods are faulty in this respect The transvesical 
approach is particularly disadvantageous for this reason For both 
tuberculous and non-tuberculous inflammation of the vesicles the 
perineal approach must remain the best method, permitting adequate 
treatment and providing sufficient drainage, with a minimum of opera- 
tive risk 

OPERATIONS UPON THE AMPULLA. 

Surgical operations upon the ampulla alone are rarely performed, 
because in very few instances will the ampulla show pathological con- 
ditions that do not also involve the seminal vesicle or the vas deferens 
There are circumstances, however, in which an intervention upon the 
ampulla is mdicated, without simultaneous operation upon the vesicle 

AmpuUotomy — The surgical drainage of the ampulla by either 
the perineal or the inguinosuprapubic route finds its correct indication 
m those cases of acute or chronic ainpullitis where the ampullie are 
dilated and inflamed, and m which the multiple crypts and saecula- 
tions cannot be drained in any other way The operation is carried 
out by the same tjqie of incision and exposure as are employed for 
vesiculectomy One or several incisions are then made in each ampulla 
for the purpose of draining the irregular cavities, which may be found 
full of pus and concretions Drainage is provided by a small, soft 
urethral catheter attached to the border of the ampullar incision by 
means of a chromic catgut suture, leaving a small cigarette dram at the 
base of the prostate The wound is then closed as m vesiculectomy 



LATE RESVLTS OF THE PERl\E{L OPERiTlO\ iUl 

Ampnlloctoiny —Operations for the remoNul of an ampulla are more 
comraonU imlicatcd than has iMxn smpcctwl particularK m tuber 
culoais or in anomalies of the tract \Nc ha\c s<xn m the discussion 
of anomalies that an ectopic ureUr sometimes ojKns into an ampulla 
here in \icvk of the fact that the kulni\ ami uater ha\c lost their 
entire function an ampuIIourctcronephrectoinN nm\ lie mdicatisl 
ns tile author has pointcil <mt m an article on the uuheattom uml tech 
niquc of combined urttcronephrcetom\ •* 

The ampulla mas lx: chromcalls iliscascd witli hsdatid infestation 
or tulierculosu and in such eases ompuUcctoius is propcrls indicalwl 
The technique for the anatoimcnl ix|K>^urc of tlie ampulla is the same 
as that usetl for sr'iculectonis The ampulla is lipatwl os hiph u[) as 
possible. \\u base alrcads seen that m tulx.rculous infection the 
sesidc nncl ampulla art nearls oluass Imlh insoKcd owinp to thtir 
intunatt anatomophs siolopical relation, hip htnee the remosal of the 
ampulla of thi. one side ncarh alaa\*s means the rcmo\Til of the \ csiclc 
of the same side 

AmpuUoreticalectoniy — In tuWrculosjs of the siHrmatic tract 
■when the lesion is pninanU found in the Mrminal \ cycles and ampulla; 
the removal of tht entire u]>iKr spermatic tract is irHlicuted 
tiallv ampullovosiculcctoiuv consists m plonnp tuo lipatnres one 
at the Imse of the prostate when, the ampulla and vesicle unite to 
enter the prostate bv a common duct and tin othu as hiph uji as 
possible m the ampulla os at the level of the )>oint vchcre the ampulla 
crosses the ureter The ))rocc»lun; mov lx. unilateral or hilaturol If 
bilateral stenhtv is to lx: exixxtcil The oppruach is mailc as m simple 
V esiculcctomv 

AffijralloTMectomy —In certain cu.m.-h m ahnh the ve>.ieh or the 
epidulvTms has alreodv Ix.'cn rrmovinl the ampulla oiul the stump of 
the VM proper tnav Ix^mcdi^easetlorfistuloua and cull foran ompullo- 
v'oscctomv procctlure Thw mav Ije accomplislusl bv the perineal or 
mpumal route of approach orb\ acouibinationof ihctwomethotls 

LATE RESULTS OF THE PERINEAL OPERATION 

Tlie late i^ults mav l>e summonzctl under two lieadmga (a) func- 
tional and (6) anatomical 

Tnnctiootl Reinlta,- \\hcn the \csiclcs aloin an. removed imder full 
vusiou and the ampulUp are not tom the lumen of tlie vas deferens 
remains patent and therefore the spermatic function is not disturlxxl 
provided of course that the ejaculatorv ducts ore patent. The ampulla 
or remamJDK portion of the tract graduall> becomea dilatel after vcsicu- 
Icctomv and imderRoea a compensatorv hvqxirtrophj so that it finally 
a-ssumes part of the function of the \eaiclc and becomes the reservoir 
of the semen with the same power of expulsion during the ejaculation 
r exercised bj the vesicle Thifl it can do because 

from the tx^mnmg it has the same anatomical disposition as the seminal 

veucle itself and when the v esicle becomes diseased or obliterated orw 

u V 1-41 ’ 
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excised surgically, the ampulla, by its own normal physiological process, 
becomes capable of replacmg the vesicle and of perfor min g vicariously 
the functions proper to the latter Hence the removal of both semmal 
vesicles for the relief of chronic vesiculitis does not alter either the 
gemtal mtegnty or the spermatic function This has been fully demon- 
strated m the author’s series of 100 vesiculectomies reported m 1928 

It IS worthy of special emphasis that not a smgle case of urmary 
mcontmence has been observed m the author’s series The urmary con- 
trol should be perfect after properly executed permeal vesiculectomy 

Anatomical Results —Patients exammed five or six years after vesicu- 
lectomy (wuthout ampullectomy) have exhibited the followmg results 

The external genitals remam normal, or the same as before operation, 
m practically aU cases The scar of the permeal wound is seen to be 
firmly healed In about 10 per cent of cases slightly hypertrophied 
or adenomatous prostates have been found, but no urmary symptoms 
have been present even m these cases In about 80 per cent of cases 
rectal exammation shows the prostate to be normal m size and con- 
sistency A very few cases reveal a boggy piostate with adhesions or 
rectal attachment In about 5 per cent of cases a pecuhar fibrotic 
band of tissues has been found at the base of the prostate, running 
from the right to the left of the median hue It is probable that this 
band is the remains of the layers of Denonvilher’s fascia which were 
left loose m the recto-vesical space These bands are of no particular 
significance except that they make palpation of the ampuUee impossible, 
and thus show the importance of presenung all layers of fascia These 
should be reconstructed and sutured m a proper Avay, just as m any 
other operation 

Common Comphcations that may Follow Poorly Executed Operations. — 
Among comphcations easily arismg as the result of faulty operative 
measures upon the semmal vesicles may be mentioned pentomtis, 
pehicelliihhs, ischiorectal abscess, prostatitis, ureteritis, cystitis, xasitis 
{deferentiiis), epididymitis, epididymo-orchitis, perineal fistula, rectal 
fistula, rectovesical fistula and urinary incontinence TNTiere there is 
poor exposure or madequate provision for dramage, there is every 
opportumty for surgical accident resultmg m one or more of these com- 
phcations Transvesical vesiculectomy ofters conditions easilj'^ cul- 
minatmg m cystitis or vesical fistula Improper care of the rectal 
wall inxites rectal fistulas The absence of free dramage m a downward 
direction readily leads to spread of infection after many of the proced- 
ures here described, which may cause any of the conditions just men- 
tioned, or may result m abscess formation v ith permeal fistula Be- 
cause of these possible comphcations, the author is convmced of the 
advantages of permeal vesiculectomy in chrome vesicuhtis, as veil 
as m tuberculosis and other surgical conditions caUing for extirpation 
of the semmal vesicles 

Vesiculectomy After Vesiculotomy —In some instances mdications 
may exist for the total removal of the seminal vesicles after some type 
of palhative operation preciously performed Whence er symptoms 
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of chronic \caculitu uith unimrj disturlwincta pcrMst after dminn^je 
without au\ resultirm relief the Miirgcon li jiutuGcil in ndnsing a total 
rcuiosTil of both \ «iclei, llcctntK tlic autlior liad occasion to operate 
ui>on a lonp-ttonilmp com. of this kiiul in \rhicli ou iscliiorcctal eesicu 
lotoan had been pcrformeil ^Mnt\ \taw before aftcr-nhich ho^^e^cT 
the patient had contmueil to »ulTtr with so-callw! mcnrablo prostato- 
\ eiicuhtis, Ifc woi a man m the carl\ fifties and had for ninn\ \ tars 
been MMtmg NTinous pcnito-unnar\ clinics, where lie liad liotn reccn- 
ing routine urological treatment for his chronic \ c^lculltLi Imt w itliout 
benefit Lpon rectal examination tin \C3iclcs inflanictl and swollijn 
could lx, palpate*! as an un'jjular }iue»s dcnx.)\ adJicrent to Dtnon- 
\-illicr3 nponeuroMB. The\ could not be cmptieil b\ stnpping and 
such seeixtioii as was obtainctl revcaleti o\tr -10 piu cells per high 
power field In this patient I cumc<l out a pcnntal Minimal \ esiciilco 
toin\ on l>oth sales with tht rl■^ult lh*it he is to<lu\ mtirclv fret from 
himiptonis ond is able to lead a noniial lift 
The tcchnupic for this NX-on*l«r\ opimtion on tlit is tht 

•lame os that for the pninon penneal proci'tliire alreaih <ie>cnl)c*l 
(seepage fiiS) except tliat hkcanN otherK-conilarx siirgicnl jirocedure 
It IS more difficult and labonous on ac'eotint of the iiianv additional 
adhesions and scar tusut that ha\o fonnetl arouml the M'^icles and 
between the bladder ami the reetum Thcs-c griatir difficujtu's of 
execution make it apiiarent tliat in the majonti of comts when. Jironit 
xTsiculitis is well citablishcil the wiser course is to*lo a pnnmn \csicu 
lectomx without resorting fifbt to a tlmmoge oj)cnition which owing 
to the comolutcd anatomical structure of tin \esiclcs is at best of 
doubtful benefit and is doonie*! m a large pcriintagc of cases to com 
plete failure os a nuniis of bnoging about tla anticipated relief 
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CHAPTER XVIII 


SECTION I 

PROSTATIC OBSTRUCTIONS 
By HUGH H YOUNG, M D , F A C S , Hon F R C S I , 

AND 

LLOYD G LEWIS, M D i 

The term “prostatic obstruction” is very wide in its scope, and 
varied in the etiological and pathological factois whicli aie piesent 
As a rule, when one speak of prostatic obstruction he thinks primal ily 
of the h^Tiertrophied or enlarged prostate, veiy commonly called the 
adenomatous prostate This condition is undoubtedly responsible 
for the gieat majority of obstiuctions to urination There are many 
cases of prostatic obstruction, however, in which there is no adenoma 
or isolated areas of hj^iertrophy of the gland Among these may be 
mentioned contractures at the vesical orifice, bars, posterioi and occa- 
sionally anterior, general fibrosis of the prostate, cysts, carcinoma, 
sarcoma, tuberculosis, infections and infestations, prostatitis, prostatic 
abscess, calculi within the prostate and within the urethia Some of 
these conditions are described m detail elsewhere Others must be 
referred to here, but the principal subject of discussion m this chapter 
IS that of adenomatous hypertrophy of the prostate 

THE PATHOLOGY OF PROSTATIC OBSTRUCTION 

Benign Adenomatous Hypertrophy or Enlargement of the Prostate 

—This condition comprises the great majority of cases m which theie 
IS obstruction to the free outflow of urine during micturition It is 
produced by lobules of gland tissue which show great activity of the 
epithelial cells within the acini It begins first as small, isolated gioups 
of glandular hyperplasia, which are easily demarcated from the rest 
of the prostate, eventually forming small spheroids, which m their 
growth have become encapsulated by the tissues which they have 
compressed in their growth Other isolated centers of similar growth 
occur, sometimes only a few, in other cases many These eventually 
impinge upon each other and develop a group capsule, and these in 
turn become conjointly encapsulated with other groups We thus 
have the picture of a large, encapsulated lobe contaming numerous 
smaller and larger lobules, spheroids and minute groups of conjoint 

1 Thia chapter was written m the lost edition by Dr James Gardner, some of whoso 
text and illustrations have been retained — H H Y 
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and liolatetl cncapMilation tljt uhok foniiing n inna or lt“^H njundutl 
^nQs^ uJuch Ijutuiiii uimI Jiu Ik*^ tin nonnnl j^land ti'out 

awa\ from tlic uaUira It (ibvtortH uulctw tlonpitc:^ uml 

chaiipta the uretlira aiwl ncnk-uI onfitt* iii niun\ uu\:i Hit condition 
abo\t </(5>cnl>nI wa\ lx? confiiiwl l<» a jxjiijon of tin. prostate 

The iKjrtioiia m\ol\i'»I are usualh tlic inwlian or lateral loin's. More 
r*rel\ the antenor lolx or ctmunLssinx of the i>n» tate uliicli nonnulK 
contauween fe'v. Rlunils mo\ lx (lie scaf «)f an adeironmtou-^ fohiilc or 
ersen large lolx \Ion. mreK llmt innlioimf tlie jirustatu tis'iUi uliuh 
forms a hruoil la\er Ixneuth the |mi teni)r i ipsiile and is ■xjmnitisl 
from the lateral nui}vse*s of pn> tatic lis-siit h' a more or Ics-S dehnite 
fibrous la\er and which ui ti iialK enill the jxfstenor lamella hut lues 
bi'en descnlxtl h\ Ixjwdev ami otlnrs xs tin jnesti nor loin ls also the 
scat of an esolatesl groiiii of odeiionmtotish\{Hrtroplie 1 he siilnTreund 
and smhtngonal imrtions of the prostate whieh an. also more or U*ss 
isolated from the lateral pn» Intir »msst.a or lulx'S iiiav lx the stat 
of similar imtliulogical diunge's \s u rule the grouth is multiple in 
its ongm and the \‘arioUA inirtioiis ultimuteK cuali'sei orimiiinge iiiH)n 
each otlier so as to form a smgh mu s 
Etiolo|7 —The etiologN Ls ohsenm In an carK puhlicntioii \oung 
hhnued that jirostatu ll\^K^tropll^ oroeleiionm was almost entinU 
a diseofe of mamesl men There werrein few Imclnlors and at that 
time nut a ainglo ( atholn pne-st Sims then then hriM Ixnn I 
f atlxihc pne-sta— J witJi caremoino ami d w ith U iiign li\']xrtn)ph\ — 
this among alx)ut UXK) ca.se-s uhuh ciiiiu to iinintuten tonn It sen-iiis 
to us tliat there is no question but that an aetive s( xual life ploes u 
part m tlie dceclopmeiit of prostutic InixrtruphN ( iishanuwski 
msiita that hqxrtrophN is the cml re*sult of chronic jinestutitLs lories 
13 of much the sanic oiJinion Oiir studie-s nnlii-ntc that pinorrhea 
pla^9 no port except in the fihrotic te^pes oml that unli*s.s cnthetenwi 
tion has Ixnn earned out, the umjeinte of ulsch do not iJnm inucji 
eMilence of mfloinmation \ ndoubtesjjs adenomatous gniwths or 
hN^icrtropIi^ occur ultiDiatcJi in fiatients who for a Jong time have 
had chrome prostatitis hut sections bhow that the luHuinmaton 
changes are not within the lolmica of liN^pcrtrophe hut geiiernl)^ 
eitcrnal to them 

NonnalK the weight of the prostate gland gradunIK increubcs from 
the twentieth ^ ear at which time its overage weight is aixiut 1 > grains 
up to the fiftieth jear when it reaches its maximum normal weight 
m in the neighlwhood of dO grams At this period the functional 
^vitj lx?gms to wane and this gland liho t>omc other glands of the 
bod^ undergoes a natural stroph\ corresponding to the gradual dc- 
cnasc of functional demand Dut unfortunatch this norma! proce'bs 
d^ not take place in nil cases for almut 30 per cent show patJiologicnl 
<*»nge3 that ma> gi\e nse to ob3trucU\c sjuiptoms and arc char 
ecterued b\ irregular ncxlular enlargements of one or more of tJic 
constituent lobes 

The acute conditions m which the prostate gland becomes enlarged 
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Fig 328 — Cross-section of normal prostate A, through apex of prostate anterior to 
venimontanum, showmg posterior lamella extending lateralward B, taken immediately 
anterior to venimontanum showing vast extent of posterior and lateral prostatio glands 
Note section of prostatio ducts emptying into lateral sulci of urethra C, through 
venimontanum showmg glandular structure D, showmg development of pen-urethral 
glands, urethra and ejaculatory ducts Note musculature of internal urethral sphmc- 
ter E, through vesical neck showmg trigonal muscle and subtngonal group of glands 
Note increasmg distance between urethra and ejaculatory ducts, and lessemng amount 
of posterior and lateral prostatio gland tissue F, showing bladder musculature and 
tngone Note ampuUte of vasa, seminal vesicles and prostatio glands at base of 
prostate 





TKE P \T/fOLOG^ OF PRO^T KTIC OD^^TRUCTIOW Got 

aod thui tua\ ri\c rw; to oK tnn ti\i NMnptoinn art ncutt prostatitis 
aat] prostatic ub-^'cas, Thcst coiiflitioiH \\ ill Ih t'oiiMiItn.'tl in aiiotlur 
chapttr There is consultrabli i\nltiKt to show tli it tiu 1 i“moii rcjin- 
sciita a Ii\ptrtrupb\ of tlu |Hrnin.tIiral i^luiak I^ibular enlarge- 
menti ha\L Inxn notwl in NjH^cimtiuH lukin from jmtunls ii\ing from 
ocoduntal cansea m rarl\ ndolt-H^nti althongli olwtruttnt s\mptoms 
mreh occur Infort tlit fiftieth Mor lAibiik formation is nliMnt in tlie 
normal prostate (Hj, l-'i) Thin w 1*011. iiU mbit ixultni't tosliowtlmt 
h\-pcrtrophic cliaiigea m tin prustati an mtmmtiK a-s-sociatinl witli 
the sex glawlular s\slem Manv iiuestigutora have ‘Jiown that cas- 
tration produces atniph\ of the noniml pnistati l>ut lias httU or no 
ctfccton eatablisheil Ii\ [urtruplu Ijiuiraml Ilicktid Iia\c i^talik hetl 
a relationliip Ixtuctii the h\]Mti>)i\ ls tin testis and tin prostate 
Bt means of pambitsi.s i\]Rniiunts tint sliuucti that an i\cis.s of 
h\-popb\scal HtTitiun di\Wo|Hsl in a (U.'>tmtnl annual luncss) from 
the jientoncal ca\it\ of the oiu to tin otinr and stimulalisl tin tistis 
of the normal animal to x'condunU proiluct IniRrtniphic changes in 
the prostatic epitJnhum of the nunna) animal (Till* pathological 
picture is cutinU tlufcrv nt from that mi u m aiU noumtous h\iK rtro- 
ph) of tJic prostate \o splienmis no incupsiilatisl neoplastic lobes 
enuoiealilcfroui witliin tluir capMiUsan prodmitl l)UtMmpl\ agiiural 
Rlandular uicrea.M ) llu\ nmmtaiii that tin anti nor intuitora or 
h\-pophj«»cal sccntion aits ujwn the pn»tati thnaigli tJic stimulation 
of testicular lionnoin-s In tin abMiici of tistis the lo^)opll\Mal 
accretion u mcrea.'R^l hut tin prostuti atrophns h nlargcincnt of thi 
prostate has licin uotcil in ntM» of atln nal cortical tuinurs with hs per- 
gemtalismus 

The neoplastic thcon of lH.uign liv^iertrophv has Itccn difcndinl 
liecQuse of tJie ndenomaton-s stnutiin of tin uilargcimiit lh“eau«. 
of tlie rant\ of mfeition withui lobules of liiiicrtnjpbi it bos Usn 
argucil that tliesc portions ha\i no <lnclH \lbarrun ami Ilallc as a 
result of a iitud> of l(K)ca.Ms rciDgiiiml three \anetics of h\'pertropli\ 
^ 1 ^ ^ sl^nilular form (2) a fibruiiiuscular form and (T) a mixed fonn 
rhe\ found onlj I cases of the fibrous form ami Motr confirtnctl this 
b> finding onl> one m 10 cases 

The earlj literature was fulJ\ discuasisl 1)\ Toung and Geraghti * 
In this pajxr 0 ond ( ) de->cnb«J 120 specimens rcmo%cd 1)> 
means of prostatectoim These show os follow s glandular 100 ca-scs 
fabromuscular 14 inllamniaton tl Uiuier tlie glandular tj'pe we 
found the acun for the most part dilatwl soinctiracs cystic epithehal 
proliferation often m the forms of stalks whicli sometimes grew wild 
within the acmi There were projections in some lustaucea of slender 
pedides of stroma while at otlicr times only knuckles of epithelium 
tn the pcnpher> we found condensation of the tissue It was largely 
nbrous m character with flattened and elongated aam In the fibro- 
raiiacular type the prostatic lobule is smaller leas si cculent, more 

‘ Jouj UroL Jl, 301 1854 
Joho* IloiUn* lIo«p Rep 14.101 1000 




Fig 328 — Cross-section of normal prostate ^1, through apex of prostate anterior to 
verumontanum, showing posterior lamella extending lateralward B, taken immediately 
anterior to verumontanum showmg vast extent of posterior and lateral prostatic glands 
Note section of prostatic ducts emptying into lateral sulci of urethra C, through 
verumontanum showmg glandular structure Z>, showmg development of pen-urethral 
glands, urethra and ejaculatory ducts Note musculature of internal urethral sphinc- 
ter -E, through vesical neck showing tngonal muscle and subtngonal group of glands 
Note increasing distance between urethra and ejaculatory duets, and lessemng amount 
of postenor and lateral prostatic gland tissue F, shoivmg bladder musculature and 
tngone Note ampuUse of vasa, seminal vesicles and prostatic glands at base of 
prostate 
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TUE pniioux-l OF PfiOsriT/C OBSTItUCTIO\ 


surtoimdmg the pro=tnt,e .lucts (Fie Ail) and ub»eT:eKa. Bactoa 
and leukocNtes arc mreh found m h\-pcrtrophied lobulei (tip W 
and there u little if an\ , proof that infection pla\ s a role in the ctiolop\ 
of h\'pertropb\ 



Fia.3S0 Fw 330 

Fu 3*^0 — UfeoomuoM lobe uf ^ linwUle DofL mtm pe«r ccniri 

tcp(V«eat kukoe>0« lAfijmtion UUI Peiiu 0 10 

Fto 330.— WmauktAU hiienn>(4tx on tbe Hsbt «ilb romprreeion of edni In the 
ifitfriober #pece uU ImkooU* InfiltnUion. Note al»eDre of leyloo"*^ fn cj'lfo lobe 
B tJJ PMb. SMO. 



Fw 331 — leuteyeytic infiHnlion uonnd peoeLetie doete doee to uretlir*! laroen. 

ObbtrucUoD of prostatic ducts bj secretory substance or desquama- 
ton dft)ns ina> account for the dilatation of certam acini in hvpcr 
trophied lobules but we cannot accept obstruction as an etiological 
factor 
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homogenous and although isolated spheroids are noted, they mav be 
composed almost entirely of fibrous or fibromuscular tissue There 
are signs of active gland tissue proliferation which rarely display 
much cvstic degeneration The muscular element often predominates 
m the stroma, much m excess of the gland element 

The Fibrous or Inflammatory Form of H 3 rpertrophy —The cut surface 
shows no spheroids, but is homogenous and apparently fibrous 
This IS not true h^•perplasla, but represents a t'V'pe of prostatitis 
Microscopic examination of the median bar in these cases always 
demonstiates its inflammatory nature The lateral lobes piesent no 
changes other than those of chronic prostatitis A review of Ciechanow- 
ski's cases shows that he was dealing with small prostates foimd at post- 
mortem examination, while ours required operation These t 3 'pes are 
called ‘"prostatism sans prostate” b.v the French School 
Our (Y and G ) final statement was “prostatic hj'pertrophj^ is not a 
difluse h^'perplasla of all portions of the prostate, but a hj-perplasia, 
which begins m separate foci, and results in more or less numerous 
spheroidal tumors That this ‘In'pertrophv’ alwa^ s begins in the 
central group of glands can be readilv seen b}' an examination of patho- 
logical specimens ot earlv h^-pertroph-v ” 

Wilson and McGrath^ in an analj'sis of 468 prostates removed 
surgically at the Mayo Clmic, found that 387 or 83 per cent showed 
hj-pertrophi' The remaining 81 prostates showed either malignancy 
or tuberculosis 

Albarran and Halle examined 100 prostates obtained from autop- 
sies, and found 14 cases m which the lobules showed changes which 
suggested earl.y malignancy, and to this the^’’ have applied the term 
“epithelioma adenoide ” Thei' considered the condition mahgnant 
In our stud}' of 120 cases of lobes enucleated bj' permeal prostatectomy, 
there was one case m which we found a small carcinomatous nodule 
about 2 mm in diameter m an otherwise benign prostate The changes 
described b^' Albarran and Halle have been seen by us in acini in which 
the mtra-acmous papiUar^^ projections presented a rather wild prolifer- 
ation, and shov ed some shght involution changes which did not justify 
the diagnosis of carcinoma The microscopic picture described bv 
Albarran and Halle is entueli’ difterent from that found b}" Rich and 
bj' iMoore m then recent papers on earh’ carcmoma of the prostate 
It is our observation that adenocarcmoma of the prostate almost 
alwaj's has its origm outside of lobules of hj'pertrophj' This has 
recenth been confirmed bj" Rich and bj’’ Moore 

Infection of the prostate occurs m association with hA’pertrophv m a 
large number of cases, and mauA’ patients with bemgn enlargement of 
the prostate give a histoyv of gonococcus infection, but as it has usuam 
occurred man\ vears before, there is no close relation between the 
tw o Operatn e specimens frequenth' show interlobular infiltration of 
10111003403 (Figs 329 and 330) and patients who have had preoperatn e 
urethral catheter chamage ma 3 ' have purulent material withm and 
1 Surg , Gjnec and Obst , p 647, December, 1911 



THE PlTlIOWGi OF PSOSTITIC OBSTItVCTIO\ 


Goo 

Ktoup which are nomall\ fw and lie m the ‘nntenor coninilasun. 
mac produce a lohule nhich projects through the mtcnial siihlnctcr 
into the bladder It uftcll remains mtrauretliral but comctimcs 
although \er\ rardi mn\ form a large lobe (Kig d.i.>) 

In a few instances we ha\c noted at operation adenomatous hyirer- 
trophe ol die posterior group of glands or lamclb of gland ttoue just 
beneath the jKistcnor cupsuh ami hace reiuoieU lobules from the 
suburethral region beneath the \iruniontanum and postenor to the 
ejaculaton ducts 



Tio 3d3 toner pbotomicnwnpb of n x tt ion of u eat In pmsUte icUcul 

^bowin* multiple adeoems In tbo DHebborliDod of tbe uiethr*. IVtIpberj ibowe non- 
•dttMJmetoue prturtftlk tkette (bertkui klodl> luenrU by Dr J T Oemgbty ) 


The inBjont\ of ubatnicti\e Icbiuiis of hciufin h\'pt.rtroph\ iu\ol\e 
more than one group of glaiuia The most common ^"pt bein^ enlarge- 
ment of the laterals and iK>!>tero-median group thus forming a collar 
around the \ciical onficc (Fig 3.T0) In addition tho glamls of the 
trigone may be ia\ol\ed or a pedunculntal median or subeervical lobe 
complicate the picture- Occasional)! obstruction occurs b\ uuiplo 
bilateral lobe h! pertroph! and rarclj a case of simple pedunculated 
median obstruction exists as the sole enlargement Antenor h^Ticr 
troph\ alone rarely produces obstruction 
Hypertrophv of the lateral lobes may produce great increase m the 
^dth and thickness of the prostate ns fdt by rectum and commonly 
the prostate is elongated Slotx described a case m ^hicb the urethra 
was 8 cm wide. The lateral lobes may be separated b! a deep median 
furrow Elongation of the prostate ahra!-b occurs toward the bladder 
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The Glands of the Prostate.— Loeschkei and Adiion^ divided the 
glands within the piostatic capsule into thiee groups according to their 
length and distribution (1) the uiethi’al or mucosal glands, which are 
short and near the uiethia, (2) the submucosal or suburethral glands, 
which are longer and moie branching, (3) the postero-lateral group of 
true prostatic glands Motz and Perearneau^ showed conclusively 
that adenomatous hypertrophy of the prostate usually occurs m the 
mucosal or submucosal gioups In the non-hypertrophied prostate 
there is no gioss anatomical division between the three groups of glands 
Their identity may be conjectiued from their position, or proven by 
tracmg their ducts, but micioscopically they resemble each other 
closely. When hypertrophy occiiis, a shaip division is evident betiveen 
the adenomatous poition and the non-hyperti opined postero-lateral 
group of glands, in the form of a capsule of fibromusculai tissue 
(Fig 333), which has been piodiiced by compression of tissues in the 
growth of the adenomatous lobule 



Fia 132 — Section of ndonornntous lobule with leukocytic infiltr ttion Note com- 
pression of the oxtralobar glands Dark areas within lobe represent leukocytic infiltra- 
tion BUI Path H772 


There aie hve common sites ot oiigm ot adenomatous hypeitiophy 
First, the two gioups of submucosal glands on each side of the uiethra 
(Fig 334, A, B, C, and D) Ne\t, the median posterior group of sub- 
mucosal glands, Avhich Albarran called the piespermatic glands 
Above them are the subcervical gioup of glands (Fig 334-E), winch 
he immediately beneath the neck of the bladder and anteiior part of the 
tiigone, and aie known as Alban an’s glands Glands have been found 
beneath the vesical mucosa as far as the upper limits of the 
and hypertrophy of these form subtugonal enlargements (Figs 
and 336), often quite separate from the other median hypertrophies 
(prespermatie and subcervical — Albarran) Enlai gement of the anterior 

> Mflnchen mod Wchnschr , 67, 302, 1920 

* Ziegler’s Beitr z path Anat u allg Path, 70, 179, 1922 (Lit) 

3 Vnn d nial d organes g6iuto-unn , 33, 1621 1905 



THE I ITIIUU)(\ (» t ItOhT iTtC ()U'yTHU(.T!0\ (>67 

with resultant (iiiplaixincnt of the MMcnl onficc tnKoni ami vminai 
\csiclcs. Thchupc IoIh.*^ pnijcrt faralancthc tnponcnml tJa. stmiiml 
\CMcIw whicli souRtimcH 111 farilimji l»ch»Hl the j.reat intniNiMCuiK 
projecting ma'A. Tlu inunlironoui urethra is ncNcr ‘'liorti in'll in pun 
h\-pcrtroph\ ami thire us uivir i>cnntal iluplnctmtut Imt the lolici 
niaj jinssi further ilowii than the normal ])rostatc Miiiuvn ciilarpi'* 
uicuta nia\ present either Ultra or cxtfu\ebicalh niul thi izc of the 
prostate l)\ rectal examination ma\ Ik no irrdicution of the aitim) 
prostatic cnlarpctnint 



Fiu 3aS — Hperiioen reo»o\c<l |«riocal itmlalf^omy •bo*lnK ccat 
^nlAimtrnl of aotmarlobe «itb [r*4«nUui(rtucnt o/ in(<>nDr lolir D U I P«(h 

Qroii Piiholofy — Operutm 5)pceiuienH of iHingii prostntic lumper 
troph\ after enucleation of the adenomatoua ixjrtiona sJiow well 
encapsulated loins rcmoNcil scpnnitcl\ (Up tl?) or proupeil nroimd 
the posterior iirctJira portions of whicli are usualh rcaioicd(Hg 3.ih) 
The surface of tliese lobes ina\ Im* rcfnilariv roundcfl or jinscnt siuall 
lobulations (hip i30) The cnjisulc is smooth penrU white fibrous 
The shape of these loins \anes Ijitcral lolios iiia\ Ik round ontiI or 
dmnb-l)ell shaped The lattir is produc'cii b\ pressure of the siihinctcr 
Diusculature ficporatinp tlic intm and citru\ esicul ])Ortioiia of tJie 
lobe rho lateral inassea ma\ lie contimious \nth the subtngonal 
median to form a c-oUar about the urethra The anterior and posterior 
conumssurcs ina\ both be enucleated with the hj’pertrophicil loba 
formmp a complete nnp about the urethra (h ipa. TiO and 341) Metban 
lobes ma\ bo pedunculated and some arc of extraordinary hi iq, Tn- 
lobar hv'pcrtrophi is common and tlie three lobes are frequentlv 
remo\ed together (Fip Tli) 

Each lobe consists of man\ lobules of varying buo bound together 
by pearlj whUe fibrous tissue The cut surface is usually perfectly 
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Fic. — C rosu-scctioiis of prostates removed at autopsy from five males between 
forty and fifty years of ago, showing early adenomatous hypertrophy A, early hyper- 
trophy of pen-urethral glands without encapsulation Note hypertrophy also of sub- 
urethral glands between urethra and ejaculatory ducts B, encapsulation of lateral peri- 
urethral gland hypertrophy no suburethral involvement Note compression of lateral 
prostatic glands C, adenomatous enlargement of lateral lobes Note fibrous septum 
separating lobes of hypertrophy from postenor lamella D, adenomatous hypertrophy 
wth eyst formation in lateral lobes Note encapsulation, and myoma near urethra in 
nght lobe E, subcervical lobe of hypertrophy between urethral mucosa and trigone 
Note postenor hypertrophied group of glands rvithout adenomata F, adenoma forma- 
tion in subtngonal group of glands Note position of ejaculatory ducts between adeno- 
matous hypertrophy and postenor group of prostatic glands 




THE PiTnOLOO\ OF FROST iTIC OBSTRUCT10\ 


C59 



iio. 33 “-llypcrtrophW Irtbw moovnj Ijy | rioraj pii:«tairrloiB> Id fwr pi«f* 
So4a eSi^pwilAlioo Mad Mioulborw o( turtarr of Idbr*. 
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flat without bulging of the adenomata and shows lobules of glandular 
tissue separated by flbrous septa Withm these lobules may be smaller 
lobulations, generally called spheroids (Fig 343) Cysts varying from 
one to several millimeters in diameter are common, and if pressure is 
applied, a milky secretion may be expressed Pearly or light brown 
amyloid bodies may occupy acini or cysts Actual calculi are some- 



Fig 336 — Hypertrophy of both lateral and the median lobes The Y-shape taken by 
the prostatic urethra as it passes on either side of the median enlargement to enter the 
bladder is well shown Reduced J (Watson ) 


times found withm cystic lobules, and fine seed calculi are frequently 
seen m tiny acmi m the false capsule or m the mterlobar septa 

Microscopic Pathology.— Microscopically we find distinct lobules of 
glandular tissue, “spheroids,” separated by fibromuscular stroma 
These glands are made up of acini lined by columnar epithelium The 
epithelium of the “normal” prostate vanes considerably In young 




Fla. &41 — Trilabw hn#rtn|ihr r(do\«^ by «iib Micrior attl 

po^tfoof cftcnmbiuiylalfl »bo»UutUnBlotrB\rMniJ projmioDof tb* bt^alobe 



( 601 ) 






Fig 339 — Bilateral lobe hypertrophy removed by perineal prostatectomy with the 
posterior commissure intact Note lobulations of each lateral lobe 



Fio 340 — Trilobar hypertrophy removed by perineal prostatectomy with anterior 
and postonor commissures intact Note largo intravesical projection of both lateral 
and median lobes 
(660) 




TUB PlTIIOLOa\ Oh PltOSTiTIC Obh,TIWCrin\ iJtii 

lu nJatioii to (lie cjto|)luim (Hp lU I)) In lui>crtniiiln tile cpi 
theliimi n iLflinlK ciiIkiiiIiiI oiul IiT<imntl\ npinnn ns ii ilciiiWe row 



>iy 3lj 310 

Fia 3U.— {I>i»rtrophleii r|it(b*liucD «(UUo prvslatlc Anal iIuvvd into fuljA. Nolo 
IncRM ia 6bc»u bltovK uvJ Iroibin lujlni id uor of Uop acini' BUI Path 
Tio 310.— MarL.r<J icUbJular bn^n>|>b> »itb ruibdLaJ lijo^rplaoa. Sot* epitbo* 
Ual folda aal \illou* ppKTw^ aitKin (he adni. HUl Patb D13I 

of cells lining the acini (t’lff 314»U) TJic cpiUichuni is frcqucntl> 
thrown into folds (tigs. Hn Qml 340) niiil mIIous proctasoa project 
out mto thi. acini Tliesc procetecs in li\-pertropI)\ arc accouipaniotl 



Fjo 317 Fio 318 

Fro X4T — Ifrpcrplaatlp «pitbeltuin awl nlloua i>tac«M allhin arinaa of UiaRn prrr<r- 
tatu hTPertrophj’ Not* Ujroui Umu* atalk awl liood-i'fwi t* of tb* 

Fta W — HyperpUjitle •plthelluio m aeinua of Uiii«n pro*tallr hyncrtrophi Not* 
<*P*Uario* beneath jbuodu* njembraoe BUI Path 0134. 

b\ a fibroiifl or connccti\c-tiah«e <a]k nith blocxl vessels (Hgs 347 
and 348) The vnlloua projoctioiw maj meet but do not fuse Dilated 
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men it is usually of high coluinnai type (Fig 344) with small nuclei 
situated in the base of the cell In atrophic prostates of the aged, 
the epithelium is usually of low columnar type with the nuclei large 



Fig 343 — Cross-section of bilateral lobe hypertrophy ivith median commissure showing 
spheroid formation wth many small cysts BUI Path 9442 



Fig 344 — Epithelial cell-types m the prostate A, normal, B, bemgn enlargement 
C, carcinoma, D, senile involution (Courtesy of Dr Robert A Moore, Journa 
Urology, 33, 224, 1935 ) 


DIFFUSE FinitOl S ID psnpl IS/ I 


(HW 

fire) l)Ut clastic Diw parcniliMiiatoiu Injk of ll“^lon xldoin linilh 
to oltotructiNc ''\niptoiin Hu nmra^ctipic pictun of u mikIi acinus 
wniulfltcs the picture of Ixmpi h\iKrtroph> hut tlicrc is ^muiu^K 
DO incrctLsc m the uumlKr of ucmi t)ic stronm apimira liq>crplastic 
ami rouml-ccll infiltration is iLsualK prvM-Ut 

Ih-pcrtroph\ witliout lobule fonnation uiu\ ocxur in u group of 
suburethral glaiuU ilcscnlxsl b\ Jorw llicsc glanils he iHiieath tlii 
urethral mucosa iKtvres.n the \erumuiitatuuu aiul vcMcal tinfiex 1 he 
cfTe“ct of thcu-cnlargeiuent is topnxiurt u glamlnlur luctliau Iwir fonna- 
tion alueJi ma\ act in tin saiiii wa\ us n lobular enlurgeiiient at the 
\cjical onficc to proiluce olfotnictioii riii“se glands art al-s) e-nllesl 
tJie prc'jKnuatic group 

DIFFOSE raaous HTPEEPLASU 

In the prctsuice of iufe*ction the stnuiiu of die prostate uia\ Ixfoiue 
h^*per))la!stlc Die fibrous elonieiits nuTiase omt the gloiHluInr and 
muscular tissue (Hg lift) ( ^os^l^ these prostates an small finu 
^e^^ slightlN couipre'ssible l he fibrous onxT.*ss is fnTjupiitK c\ttnM\e 
at the \ csical onfice lu' oK iiig the intcrnul sphme ti r fins fibrosclt rosis 
of the jio&tenor 00 de’gretn of die \esical sjiluniter forms the jiioture 
of fibrous uicsiian liar or contrneture of the tcsical onfiei riusprcxt^s 



Flu. W — r>iffu*r (Ihtou* hjiiFTlniiaiwa of tnuktato Molo roniViT**ti t»d Viyicr 
troplu^d *Hai md jtrvBt i f aivuua kwol %ilh diiTu» rotiad-frll InaJlratlon. 

D UJ Poth BJU5. 


ma\ or um\ not lx u-ssot intetl livith Ixmgu adenomatous or diffuse 
hypertropliv of die prostate It ma> produce as mjitoms of oljstruc- 
tion m Itself h\ interfcrcne-e nith the effort of the tngonal musculaturu 
to depress the floor of the untliral onficc duniig mictuntion In 
simple contracture the patient presents o binnll ixrlmiw fibrous iiros- 
tate by rectal cxamumtion ( ^ stose-oiiicnll j dierc ma\ be no crois 
armtomical change at the \csicnl onfie-c except ngiditj It ma\ lio 
difficult to dilate c\en a definite stneture IIjTxrtropht of dio 
tngonc and \ epical tral)e(ulution arc pre-^ut soinctunes ni its great 
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acini are common and we find single oi miiltilocular cysts lined by 
flattened epithelium in double or single layers (JFig. 330) The fibrous 
stroma varies greatly It is greatest m the presence ot infection and 
interlobular round-celled infiltration is common (Figs 345 and 346) 
The acini may contain desquamated epithelium or lipoid material 
derived from it Amyloid bodies or corpora amylacea are common 
These may attain considerable sr/e and may be visible to the naked eye 
The larger ones are built up m la.iers as aic many calculi They aie 
more common in infected pi estates 



Fig 149 — Low-power photomicrograph of a cross-section of the lower left quadrant 
of a hypertrophied prostate Note multple adenomata At the center the alveoli 
are dilated and the epithelium flattened Note small adenoma in the capsule Also 
atrophie remnants of prostatic glands m the capsule 


The essential feature of benign prostatic hypertrophy is multi- 
lobular adenoma formation presenting htpertrophy and hyperplasia 
of epithelium, fusing “spheioids,” tvith intrinsic and external capsule 
formation of gland tissue, which is compressed, destioved and tians- 
formed into a fibrous capsule (pathological). Fig 349 


DIFFUSE PAKENCHYMATOUS HYPERPLASIA. 

Dili use hyperplasia of the prostate probably occurs as a result of 
infection The lesion closely resembles chronic cystic mastitis There 
IS a diffuse hyperplasia ol tlie epithelium of the acini without lobule or 
“spheioid” formation The gland is grossly little if any enlarged. 




ClRCI\OMl OF THE p/fosrirj? 


GG7 


(Icgnx as 111 ‘"IniH.rtnipliN lliM'Iit' Hixir of the m^cjiI orific't 

ma\ 1 m. ob'-cntsl tlu <\stiws»iK iis tin jmtunt attuupt'* to 

unriatc 

mOMA OF THE PE03TATE 

Lcioin\oumta of tht prostuli iim\ un-s. frtiui tin. inootli miukIi of 
thepro>tatL itself or the laU'Miilatun of tiu inttnml s-jihiiM ttr \\huh 
is Ml intiuiatcK avociatc<l vi ith the proatati riu*M. tviuiow arc iisuullv 
biiioJl but b\ tlieir poaitioii inu\ piit hm. to obstructut M\uiptoiiis 
The\ an. occoMoimlK Mta iii ■'Iktiiikiw n.iuo\itl Ikstium. of olistna- 
twn fnim iM-nipn liNpertrupln riiii ina\ iKtur near llie urethra 
adjacent to or witlun lolica of “h\'iKrtroj)h\ (lljj l.)l) Tliesc 
benign tumors art util tnrrumNtTilM.Ml firm but tlaatic Microxxipic- 
all\ thc\ art coin|>oM.*il of buiHlIi-:> of ^ln^M^tJl mtiM'lt (I igs 1)2 anil 
Ivlj More fn^qiitnlK wi Bml LMilatetl nohiilis of fibnunUMSilar 
titsm uliul) ma\ Ik di'^gnatiMl hbruiinoinata 

CARCINOMA OP THE PROSTATE 

C aremonm of the pro^tati ls tlu coum. of tht obstnit tion to unnation 
m Qlwut 2t) \M.p txnt of tlu niM.*s uiul i» full\ ooiiMdtreil lu anotlicr 
chapter It u obMoiLs tiiat cnmnotim ttin lieiclo]) m an\ jKirtion uf 
the ptnurttliral or prerstatit i^liiiul struiture It lh our olistriotioii 
bouLtcr that the u^ual tx-jH of Qihiiocaninoina of Uit pnistatc lioa 



— CriM^tion of pTOkUlo ■bomuiff «UeDom»to<u h3r]»rtroph> of lalend 
|ot>e» wiih ei^t »ldeiiln»o( ureihrm. CwrlDomuof port rrio r Un.*!!* of thou t 

InrukiB of Irtml lobr*. I>fc«t In portnktr UmHla du* to Uop«y BUI Path K0OO 


Its ongm m the postenor lamella CFig 3j4) or pot tenor lobe (Lowalev ) 

in lUoorc s senes of cases of cancer a-hich he foumi m routuio autopsies 
the postenor lobe was the site of m\ oh cment m 73.5 per cm t Obstnic- 
tive s^ptoms. therefore, should not l>e expected earlj and were it 
not that about 67 per cent of the cases of cancer hate oss^ted 







Fig 362 Fig 353 

Fio 352 — Small myoma located within lobe of adenomatous hypertrophy BUI 
Path 9209 

Fio 363 — Portion of adenomyoma of prostate Note capsule of myoma and com- 
pressed glandular tissue No endence of infection BUI Path 9209 















i>ECv\i)\h) cii\\ahHi\ Tiih ijhn in\ (w i\6 w>9 


bundled etmtract ami iiniu )h fonr«J outwanl throii;;li tin »)nfic'C 
hcM open 1)\ the tnpnn. T\\c hlmMtr lH*pjnd to in)i)t\ the \oienl 
inuj^c iK'foniea preatK thukeiicti nn<l con'trpw in nipasc umsM^ 
upon the tnponc which rtuiams nintnictwl ’Jiortinc^i l/ncktiictf and 
clc\ntctl until tlie hluihhr nnuvU <Tim<ld clown upon it from nil mli~> 
*nil coniplLtcd tJiu t\ anmtion of tmni W t hall not disc ilvi the \ nnou-H 
other inuidcd winch nn ctimtrni“i! iii tiu fonijilttion of tin. act the 
emptMiip of the uathru (It\uton‘H am the intniLMc niU'^-U's of the 
pittotatc the nuLscles of tliL tnaiipulur Iipatneiit foninnp the external 
sphincter aixl the mujvelia of tlic iHniuuiii and anterior urithni) 

Thid \or\ iinplc liut intireK coiiiprchtn »xt ixiilaimtion of the act 
of nuctuntion has l>cen confinnti! fnnn a nturolopiciil htaniliwiiit l)\ 
the stutliea of Maclit In one of ^ onnj, » curliest cuse's hcilc'^TilK’dlum 
while \iewn 4 ; a sniall inttlmr? ]i\i)crtmphicd JoJm flu patient '•mldt/ih 
amwuncctl that his bladder was oeenlesteiidnl ond thnt he must \oul 


Leftufelor Muttclc at ves orifice 




B 

Fla. 36fi — DiAfTwji »bo«ln* merbuKtii l>> »hkfa TOnlrarturc of (nnuo* opmj 
*Ptuoct*T ^ B muftut effM of contmrtuir of •r> brd triipiDc uii ita lutnia^D Inlo 
umhrv 

At that moment throuph the cx'stoscopc the tnpone was ^seen to exm 
tract nolentB and pull the rueelian lobe backward until it almost dis- 
appeared into the tiaucs beneath tJie posterior luarjfin of the prostate 
The preoth thickencil shortened ole\’atcd tnpone remained m this 
condition as the bladder niusclca went into spasmodic action and forced 
unne out aroufKl the c\ btoscopc The effect of the tnpone in puHinp 
down the median portion and also oljstnictue bars and lobes and thus 
mitiatmp urination has been confirmed b\ man\ obseners at the 
♦t ui Institute and elsewhere It is onh nccessor) to fill 

uie bladder ler) full dunnp ciwtoecoin ba\c the patient \oi(l in onler 
to demunstrste exactJi how tlic tnpone acts to open tJic lesicol neck 
and imtiate urination 

He pi\cn the olioxe foots m detail because it is necessarv to 
Blow how nuctuntion occurs in onler to understand the effect of 
'anous ti-pes of obstruction wnthin the prostate In the aapittal 
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benign hypertrophy, many would not seek medical aid, and only those 
found by routine rectal examination would have the benefit of radical 
cure The authors have not been able to piove that any carcinoma 
found in the prostate had its origin m a lobule of “adenoma ” In an 
interesting case reported by Shaw^ from the Brady Urological Insti- 
tute, a small area of carcinoma was found within the capsule of 
an adenoma but lying m the compressed glandulai tissue between two 
spheroids We have observed areas of carcinoma within lobes of 
“hypertrophy” but it appeals that these areas were extensions of tumoi 
from the posterior lamella, oi had them origin m non-hypertrophied 
acini, occurring beUveen lobules of hypertrophy Obstruction m these 
cases IS most frequently produced by the coexisting lobular hyper- 
trophy’’ The carcinoma may invade the entire prostate including 
the areas of hypertrophy’’ and cause obstiuction 

SARCOMA OF THE PROSTATE 

Sarcoma of the prostate also produces obstiuction to urination 
It IS discussed in another chapter Theoretically fibrosarcoma, my’o- 
sarcoma, my’xosarcoma, angiosarcoma, round or spmdle-cell, or lympho- 
sarcoma may" arise m the prostate We have seen one case of proven 
sarcoma of the prostate operated upon by" us, m which the tumor was 
entuely" retrovesical, and another case, m which the large sarcomatous 
lobes projected into the bladder 

SECONDARY CHANGES IN THE URINARY ORGANS 

The Effect of Prostatic Obstruction Upon the Bladder.— The effect 
upon the act of micturition by" the development of these single or 
multiple small or large adenomata varies greatly" When even a small 
median lobe is piesent, some slight difficulty" aiises in the initial open- 
ing of the vesical orifice, which is necessaiy" to allow the detrusor 
muscles of the bladder to force the urine out through the urethra 
Young demonstrated cy"stoscopically and finally" reported m 1917^ that 
at the beginning of urination the trigone contiacts voluntarily" and pulls 
the median or posterior portion of the prostate downward obliquely" 
outward (Fig 355) thus forming a V-shaped opening into the pros- 
tatic uretina The bladdei muscle then goes into action, the muscle 

1 Jour Urol , 11, 33, 1924 

* Our first published statement was ‘‘This brings up the question of the part taken 
by the trigone in the act of urination It seems to me to indicate that one function of 
the trigone is to pull open the internal sphincter of the bladder I have long hold to 
this view, as I have frequently observed during cystoscopy that if violent desire to 
urinate came on, the trigone would contract greatly and the prostatic orifice would 
open widely, the median (posterior) portion being apparently drawn backward by the 
muscle fibers, which run from the trigone down into the posterior urethra, and which 
were seen to contract violently The opemng of the internal sphincter during unnation 
will have to be viewed, therefore, not as an inhibitory action, as heretofore held, but as the 
result of the contraction of the powerful trigonal muscle, which passes in the 
an arc through a weaker muscle of circular shape (the vesical sphincter) and pulls it 
open when it contracts ” (Young, Hugh H Changes in the Tngone Due to Tubercu- 
losis, etc , Surg , Gynec and Obst . p 008, 1918 ) 



SECO\DiRl Cin\aES I\ THE VRI\ Iff) OROi\S OU 

(be \e'ical onficc u dilated and Uiert. is no nml fur tngonul action 
SO that Jt u not hv'pcrtrophiol uifoct it is ntruphic Numerous other 
instances couM Ik atcil to sJion this \tr\ imjKirtant rclationalnp be- 
tween prostntic oltotnictiun am! liji’iiertniphN of tlic tngonc and uie 
trabcculntcil nm>clcs of die bloihler 



Fio. \j7 ~ \utop«y HjT^^pby ot inr*ii*n md Utcnl k>bf* of pro*l»le 

«IUi dilfttad pro»lAllo urethra SubcQucDaf beraorrhAxo nuued by overdWentlon 

of bUdder 


At '\ourtgB suggestion Wesson made a minute atudj of the anat- 
omy of the tngone \ csical neck and bladder and substan tinted \ oung s 
discover> of the true phj-siologj of micturition He confirmed the fact 
that the trigonal muscle, as it peaces doTTii the urethra forms on arc and 
acts to pull hadbrard or depress the median portion of tlio prostate as it 
contracts. Wesson desenb^ a musHe on each aide at the \ eaical onficc 
which acts to close the -vescaJ orifica at the end of mictunbon and to 
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section shown in Fig 356, theie is piescnt a considerable hypertrophy 
of the median poition of the pi estate, and moderate hypertrophy of 
the lateral lobes with widening of the urethia antei o-posteriorly 
Immediately behind tlie middle lobe is seen the greatly hypertrophied 
elevated trigone The bladdei wall is gieatly thickened and the muscle 
bundles are enlarged, the whole foiming a pronounced trabeculation 
with pouches, and in places cellules, which have been pioduced by the 
increasing mtiavesical pressure In Fig 357, is shown a much larger 
“hypei trophy” of the piostate, but confined almost entirely to the 
lateral lobes, which have flattened the inethra, and gieatly increased 
its posterior diamctei Posteiioily is seen a slight elevation of the 



Fig 160 — Sagittal section in case of prostatic hypertrophy, wth considerable enlarge- 
ment of lateral and median lobes Prostatic orifice irregularly dilated Trigone markedly 
hypertrophied, with pouch ijchind 


piostate, but evidently not sufhcient to cause obstruction, as the 
trigone is normal in sijje and shape, and the bladder muscle is not 
hypertrophied or trabeculated Theie are no cellules or diveiticula 
to show an increasing intravesical pressure 

Frontz and Landes^ have shown that when tlie prostatic enlargement 
does not involve the median portion of the piostate, but consists simply 
of lateral lobes the trigone is not hypeitiophied Likewise, m strietures 
of the urethra, the trigone is not hypertiophied In both instances 
there is no median obstiuction to pull away m order to open the bladder 
for the detrusois to begin forcing the mine out In valves of the pos- 
terior urethra, those that spring fiom the verumontanum m children, 

1 Jour Urol , 27, 146, 1932 




SECO\DM!i Cin\GES l\ TUB LRI\ IBi OflCUS l)il 

the tr-jeui .inficc u dibtiil anJ thire u no nerd for tn„onaI action 
'ij that Jt L 5 not faNpertrophutl in fact it u atrophic \unicroiu otiicr 
m-taneva couM be cntc<l to hou Uni \tr\ important nlation-hip 
tween pru^tatic obstruction ami h'iH.rtnipln of the tneone and the 
trabcculatoi inu'clcs of the l>la<hlcr 



Fw 15“ — \atoiJ*x (peciEora. llyp^Krophy of tordiu aaiJ Ulml lobe* of prOBe«l« 
with rrvwtlT dilAlod pro«uilr unthrA. HubcBUcou bnDOrrkic* «a«ed b> otndlftratioa 
oi U*dd«r 


\oung s suggestion ^\es5on made a minute stud> of the anat- 
omy of the tngone e eacal neck and bladder, and substantiated "V oung s 

He confirmed the fact 

that the tngonal musHc as it passes down the urethra, forms an arc and 

acts to pull backward or depress the median portion of the prostate as it 
^ desenb^ a muscle on each side at the \-e«cal orifice 

which acts to dose the -v esical orifice at the end of micturition and to 
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section shown m Fig 356, there is present a considerable hypertrophy 
of the median portion of the prostate, and moderate hj^iertrophy of 
the lateral lobes with widening of the urethra anfero-posteriorly 
Immediately behmd the middle lobe is seen the greatly hj^ertrophi^ 
elevated trigone The bladder u all is greatly thiekened and the muscle 
bundles are enlarged, the whole formmg a pronounced trabeculation 
with pouches, and m places cellules, which have been produced by the 
mcreasmg mtravesical pressure In Fig 357, is shown a much larger 
“h^-pertroph}-"" of the prostate, but confined almost entirely to the 
lateral lobes, which have flattened the urethra, and greatly mcreased 
its posterior diameter Posteriorly is seen a slight elevation of the 



Fig 356 — Sagittal section in case of prostatic h 3 'pertrophj', ■mth considerable enlarge- 
ment of lateral and median lobes Prostatic orifice irregularly dilated Tngone markedly 
luTiertroplued, Tath pouch behmd 


prostate, but evidently not sufficient to cause obstruction, as the 
trigone is normal m size and shape, and the bladder muscle is not 
h^’pertrophied or trabeculated There are no cellules or diverticula 
to show an mcreasmg mtravesical pressure 

Frontz and Landes^ have shown that when the prostatic enlargement 
does not involve the median portion of the prostate, but consists simply 
of lateral lobes the trigone is not h^'pertrophied. Likewise, m strictures 
of the urethra, the trigone is not h^^'pertrophied In both instances 
there is no median obstruction to puU away in order to open the bladder 
for the detrusors to begin forcmg the urine out In valves of the pos- 
terior urethra, those that spring from the verumontanum m children, 

‘ Jour Urol , 27, 145, 1932 






sicONUl/n Cin\(t'il\ Tllh uin IHl OflOlNS ( j 73 

tic naidual unnc) mill imttuntiuii is ncccssnnK inon, frciiULiit 
iicntuall^ tic rC'iilual unnc Ikwiiics so jtruit aiul the mtratcsical 
temaon so prououncvil tluit tie likiliir mat lax-ome ililatwl mul fiiiall) 
(treatlj cnlni^ It mot cten lose its tone anil become mucli tlimned 
out m portions. Tlic sue mat increase proitrcssltelj until tlie eapaatt 
oil 000 2 000 4 QOU ami 0 tXX) ce mot lie cncoilntcrcil In one of our 
patients the distcmletl iluilcler oeenpleil tile entire nlslouiLll rendllDg 
the costal bordtr V iieoio|)ax etstograni shoaetl the bladder to be 
lo inches in dminetcr 



Flo —OhctnielliLK ntedl&a iiro»laU« bar curb n« b ■c«n In carHooma of ibe proolate 
«Uh byyertropbkd trinDoe oixl trabocuUUed bbubler 

\s a rule howoer the bladder muiclc bj its hiT>crtrophv and 
trabeculation resists the intra\e5icnl presburo and doca not dilate 
but cellules or liemiation between tho liladder muscle occur and ma> 
develop mto diverticula which grnduaUv increase m sixc and mav 
eventunllj become manj times larger than the bladder itself ^Yc have 
seen cases, m which the div erticuluiu held more than 1000 cc, while 
the bladder was a mere appendage a thick walled sac, with a capacitv 
of 100 cc 

Ifloct ol Prortatic Obrtmctlon Upon tho Kidneys.— Obstruction at 
the V esical onfice or withm the bladder mav result m dilatation of the 
ureters pelvis infundibula and caljcea and gradual compression 
t hinnin g and destnictaon of the kidney cortex and impairment of renal 
functiou (Fig S59) This occurs as a result of mterference with the 
mtenmttent evacuation of urme from the ureters 

Bell called the tngone tho sphmeter of the ureters and m his first 
important study of the tngone showed how the contraction of the 

M u I— « 
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keep it tonically closed Young then demonstrated through a plain, 
tubulai luethioscope that these muscles could be distinctly seen in 
action as the urethioscope was drawn outward from the bladder At 
first one saw the tnangulai opening, with the muscles forming an 
mveited “N” As the instiument was drawn outwaid the median 
poition of the prostate (uvula vesicte) was drawn iipwaid until the 
01 ifice was closed In cases of hypei trophy of the median, which formed 
a "U” as it was drawn upivaid b}'' Wesson’s lateial muscles to meet the 
anterior maigin, the oi ifice forming finally an inveited descent If 
lateral lobes weie present, these were seen pressing upon each other 
anterioilj^, the median lobe being pulled away from them by the tiigone 
as the mine escaped At the end of the act the small median lobe was 
pulled upwaid bj'' the lateral muscles so tliat the tluee hypertrophied 
masses formed an inverted “Y” In studies on pathological specimens 
at the Hunterian Museum, Young, m 1900, had described how the 
tiigonal muscle often divided into two oi more portions, forming deeper 
cieases m the middle lobe as the muscle fibers pass down into the 
urethra, thus resulting in double or even triple lobulations In some 
cases the middle lobe hei mated through the tiigonal muscle at the 
vesical orifice and projected into the bladdei as a pedunculated mass 
The action of the trigone, howevei, results in pulling this pedunculated 
mass away from the vesical orifice A pedunculated middle lobe may 
have a ball-valve action and obstiuct the outflow of urine m this 
manner 

The foregoing remarks demonstrate the close inter-ielationship 
between the muscles of trigone and bladder, and pathological forma- 
tions within the prostate It is interesting to note that there is very 
little relationship between the amount of obstruction and the size of the 
prostate In conti acture of the vesical neck and in median bars (Fig 358) 
the prostate may even be smaller than normal, and yet the obstruction 
may grow progressively greater, the hj'pertrophy of the trigone and 
bladder muscle mci easing, and finally, being unable to foice the urine 
through tlie constricted orifice On the other hand, very great enlarge- 
ment of the prostate may develop, and the patient have little or no 
difficulty of urination In many instances this is due to the absence 
of any median enlargement The trigone m such cases has no difficulty 
in pulling down the median portion, and the detrusors, in their 
action, pull the lateral lobes apart, and foice the urine out Not m- 
frecpientlj these veiy great h;\'pertrophied lobes present ii regular sur- 
faces with interstices between them, through which urine easily escapes 
during micturition, in fact, not infrequently it may escape involuntarily 
between urinations, but usually the external sphincter prevents this 

With the development of obstruction, it finally becomes impossible 
for the combined action of the trigonal and vesical muscles to empty 
the bladder “Residual urine” develops This may remain small, 
or increase steadily, in fact, rapidly The bladder, which has us- 
ually become diminished b\ its muscular thickening and trabecula- 
tion, has less working capacity (actual size, or vesical capacity, minus 



PLATE XII 



Extramo Backward Pressure Prcxiuced by ProstatJc 
Hypertrophy 

Not* •xtr*m* dilatation of both ur«t«r* and ranal p*lv** 
atrophy of r*nal Mcrotlna daau*. (Wad*J 


ar>d •xtram* 
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tngonal muscles kept the meters closed and acted to pi event regurgita- 
tion of the mine into them He asserted that lelaxation of this sphmc- 
tei aetion allowed the mteimittent expulsion of urine between peristal- 
tic waves, which passed down the ureters, and its immediate closme 
by the trigonal muscle prevented any baekflow Although he described 
and illustrated how the triangular muscle was attaehed along the floor 
of the methi-a, he apparently eonsidered this only a point of fixation 
upon which the muscles of the trigone eould pull m order to carry out 
then sphmcteiic aetion aiound the ureters He saw no relation between 
the trigone and mietuiition, nor had other obseivers until oui publica- 
tion in 1918, leferied to above 
During the prolonged contrac- 
tion necessary to pull down the 
obstruction m tlie median por- 
tion of the pi estate, and allow 
tlie 111 me to be foiced out of the 
bladder, the uieteial oiifices aie 
ipso facto closed Dmmg this 
time the peristaltic waves of 
111 me are ai rested at the blad- 
der This results m interfeience 
with the phj siologieal action of 
the uretei, accumulation of urine 
Avitliin it, and gradual dilatation 
of all stiuctuies above the uie- 
tero-vesical juncture As mic- 
tuiition becomes more difficult 
and moie frequent, and the con- 
traction of the trigone moie 
prolonged, the aiiestation of 
mmary outflow from the ureters 
becomes moie and more pro- 
nounced, and the dilatation of 
the uppei urinary passages pio- 
gressively greatei (Plate XII) 
The metei may eventuall}'’ form 
a greatly dilated tube, the pelvis 
become extiemely large, tlie mfimdibula widel}^ dilated and the 
calyces transferied from cup-hke chalices to lounded sacs Paii passu, 
the renal cortex becomes compressed and more and more thinned out 
until eventually it may become a mere thm-walled sac Along with 
this goes progressive impairment m renal function and letention within 
the blood stream of products which should be eliminated 

Symptoms —The symptoms vary according to the pathological con- 
dition present With simple benign hypertrophy, not associated with 
infection, the patient may go a long time without symptoms Duiing 
this period, while the prostate is growing largei, and compression upon 
the urethra gradually increasing, the trigone and bladdei may progres- 



Fig 359 — Case of prostatic hypertrophy 
wth severe back-pressure effects — low phtha- 
lein, high blood urea Postmortem injection 
of bladder with sodium iodide Roentgen- 
ray showing reflux, dilated ureters, pelves 
and calyces 
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Extreme Backward Presauro Produced by Prostatlc 
Hypertrophy 

Not* dllatadon of both ur«t«r« end rdnal p«tvM and axtrafn* 

•trophy of r«nal sacretlns tiuua. (Wada.) 
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si\cl\ chnnpc &o tui to tftku cun. of tlic oliatniLtioii In such cns.'s tlit 
tnpone bt'conics Iarp.r more ])roininent mure powerful and c\tn 
though the methau |)ortion cnlarj^ci coiiMdcnihK, it still ohlt witli 
its iDcrcosinp stn.n^’tli to pull it ilowii out of tlic uu\ so that the hind 
dcr with its (Ittrusir iiiu-^k's which uLmj ha\i Itcfoiiit stronjitr nn, 
able to cmpt\ the hirtcldcr ctmiplclih Hc‘^ldllal urmc dcetlojis m a 
short time m most ca>es lK‘caiL'4 tin trif^mt niid hlndder are uimblL 
to compkuK evacuate tin uniit hut if the nimcitv of the bladder 
rcmam^ mimiul or the bladder Ih*coiiich ildntcti the interval ma\ still 
Ik? normal In one of our rases which prestnte'el alisolutch normal 
unnation at normal intenaLH there were JIDO ev residual urine hut 
the bladder hehl et* s) that iiiictunlioii oenirriKl at nonnnl inter- 
vaU The iwtients onlv rompluint was that his olKloincn was tmi 
stantlv jjettm;* larjjcr and he hn<! to 1)U\ new tnni'S.rs freijiientlv 
licrou'c of his increa-Uic veaist Imuh! Vs ti rule however vvlieii the 
iihnldir has to overwork and the miLsciilatiirc iKWincs thieker and 
more trulHiiUntesI jfrndual le*ssciiinp of the liladdcr c-ajHiatv ocairs 
so that vritli the iiKTease of residunl urine the funetioninp rajwintv 
of the bladder (e-npaeitv minus n-Mdiinl unne) is nmrkesllv iliimnisliesl 
With the inereosc m intmvotial pressure iioiiclii's relliilfs and divo 
ticiila develop lietween the tmlicciilalesl l>undle“s or wlurt the ureters 
and umclius pieres. die l)la<l<lir mii'^ilnture imtnnil wnik iMiints 
These divertiCTila mov phiv an tiiijMirtoiit ]>art m t)ie net of m]ctiin> 
twii and as aexs.-v<in re“>cr\oirs sometmie> Ie"vscn tlic frrtiuencv of 
unnation 


Widi the development of nifextioii a Krexit vanetv of eJiniiKcs m tlic 
bladder R-sultinp in niarkesi variation in die sv mptoumtolofrv nm\ 
come on hollowing the ilcvtlopnieiit of rcsiiluul nnne niMl infection 
twlcuh frwiucntlv grow within the hlmhlcr Uhls adding an eiitirclv 
new train of svmptonis If it is a result of renal change’s iMilvuna 
develops the overproduction of unne niuv also add greatlv to the 
fnsiuence of micturition Ktxpmg these facts in mind it is easv to 
understand thohMiiiitoms wlncli mav bcprcscntcil bv cases of jirostatic 
olfttruetion In most instances the jiatient first notices either tliat he 
has to arise more frc<iuentl\ at uiglit to unnatc or that there is liesitn- 
tion at the liegmmng of iinimtiun This is usually nce-omjiamesl bv a 
gradual decrease m the uxe and force of the streom and mav also l>e 


accoraponictl bj some imtntion or pnui (locul or m the neck of the 
bladder or prostatic urethra often refcrrwl to die glans jicms) In 
the course of tune diere is apt to occur a sudden stopjiagc dunog the 
act of u^Qtjoo Tliifl is proliablv due to fatigue of the tngone pulling 
oltttruction downward It is opt to come on suddenly 
and be followed in a few minutes b\ aiiodicr desire to urinate in which 
a small amount of unne will be eAmeuated (the tngone in the meantime 
probal) V hav-mg gotten over its fatigue) With die gradual increase 
” 1 1 frequence corrcspondinglv mercasa unless the 

ladder d^tea but as stated abo\c dicre is usuallv compensator, 
h^-pertrophv of the bladder with reiluction m capaciU so that m 
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cieased frequency iii such cascb is apt to grow fairly rapidly. Tii a 
good many cases theie may be no median hypertrophy or bar In 
those cases tlie trigone is found not liypertropJiied, but fairly noiiiial 
ill sii^e and stiuetuie. In some cases the bladder itself lias little oi no 
tiabeculation In one of oui iccent cases, there weie two veiy large 
lateral lobes, with a wide uiethra between them, but no middle lobe, 
and appaiently very little obstruetion. The trigone was not hyper- 
trophied, and the bladder not trabeculated. There were no cellules, 
no residual uiine, and the bladder capacity was normal 

Witli the advent of infection, the symptoms may change maikedly 
If the infection is a descending one, coming thiough tlie blood sticam, 
piobably from the colon, 13. coh aie usually found in the mine, and 
often no change in the symptomatology occurs On the other hand, 
if the infection is mtioduced witlr a catheter, it maj’- be followed quickly 
bj^ violent symptoms, marked inflammation, nritation, fever, chills and 
blood stream infection If streptococci and staphylococci aie nitio- 
duced, deep seated inflammation of the blachler, ulceiation, deposition 
of mucus, alkaline change in the urine, with the gradual development 
of calculi, often occur Such infections may not stop at the bladdei, 
but may reach tire kidneys, either tluough the blood stieain or by 
ascending infection, or even by the lymphatics Pyelonephiitis lesults 
with a varying tiain of symptoms, depending upon the e\tent of 
pathological piocesscs engcndeicd In the majoiity of cases, in wliicli 
infection does not occur, tiiere is simply a gradual development of 
hesitation, difficulty, smallness of stream, increased ficqueney of 
urination, with oi without pain, and discomfort As this goes on, 
back inessuie eflects upon the kidneys may pioduce a gradual impair- 
ment, with concomitant uremic symptoms, at fiist slight loss of appetite 
pel haps a little nausea, occasionally headaclie and dizziness, later 
more pionounced symptoms, finally definite uremia, winch may become 
veiy pronounced and even fatal 

The symptoms due to renal changes arc among the most important 
which accompany piostatic obstruction A giadual dilation ot tlie 
incteis, pelves and calyces appeal s in some cases fairly early This is 
probably due at first to increased frequency of contraction of the 
trigone required to open tire vesical oiifice, and initiate uimation, 
which, as remaiked above, occurs witlr gradually inci casing fiequciicy 
When the tiigone eontiacts and pulls open the vesical oiificc, the urctcis 
aie compiesscd, ariesting the emission of urine fiom the uietei into 
the bladder This stoppage of the peristaltic wave contmues until 
the contractiue oi sjiasm of the trigone releases the uieteial orifices 
This obstruction to the fice outflow of mine, carried down by pcii- 
staltic waves, incieascs m frequency and m the length of time, so 
that ureteral peiistalsis is consideiably mtcifeicd AVitli Stasis lor 
longer periods lesults and the urine, backing up but contimially foiced 
down from above, lias the effect of dilating the riietei aiifl tlie 
waterways above With tlie dilation of the pelvis and calyces, thin- 
ning of the renal cortex occuis, and impairment of function event- 
ually results This is character ized at hi st by slowing of the appearance 
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time of the phtlmltin, unci the ainouut put out m tlie Hrit tiiirt\ nun 
utts and later ()\ tlic incrcmst »n the bfowl of urt*u and otlier nitro- 
pcDous prulucta \Mth this nrinl iiuiwmntnt tlicrt conics n pmduul 
dc^'clojimcnt of unniic. sMiiptoniH ot first sliplit (luck of npjKtitc 
occaMooallc a little nauscu) and later more proj.ri"v i\e chunpes winch 
Qiflj* result tn M^nous \ouiitinp htadncJifs (hznnc'vi inahdit^ tocatfood 
or (Innk water propcri\ Marked foulness of the linatli ( uremic ) 
is c\cntuall\ notnl aloiip witli cloudiiie*ss of \ision frank ureiniu 
goinp on c\cntuall\ to coma ond dculh If in adilitinn to the Iwck 
pressure effects j)\eloiitplintis occurs on one or botJi Miles tlie ser 
lom s)in])tuin3 ma\ incTeose rapidle nnd l>e dmructenxisl he dulls 
fc^^ rnmi evidence of p\donephritickidm\s, in addition to the mpidlN 
iDcreasinp s\ mptoms of uremia One of the most important results of 
renal Iiack pressure and loss of function is on mtreast in tlic hlixul- 
pressure winch inn\ suddenly mount result nip m \ir\ serions canlio* 
\ascnlar s\mptoiiis fn each ease therefore, it is esscntml not oulv 
to discover the cork sNuiiptoms of o1»struction hut also thoe of renal 
backpressure and luiiwiimient nml conho\*ascular chanpes lliircarc 
no pat lent* who require niort c-in fill Jnstorjos or cli/ncol stud ms in order 
to determine Dot ooIn the leKiil condition but also tlie remote elfccts 
Hemorrhage ma\ occur ciUier slight in amount or pronounced, 
with marked iKmuiunu or teen tho |iassope of dots. It iuqn como 
from the dilation of the blootl ec^stLi m Uic posterior urethra and 
\esical neck or from markesl h>*pcamia within tlic blaihltr In sonic 
caipcs ulceration is the cause PoKtis nm\ occur at the \csical onfice 
or m the urethra and sometimes papi)lur> tumors More frequenth 
hemoirhopc comes from lostrumejitation and this is one of tlie reasons 
for a\oidiiig cnthetcniation c\stoscopi etc until tJie patient is 
prepared to enter a ha'ppital luimeilmtch if uccessan 
In conduaon it ina> Iw said that the se mptoms of prostutic obstruo 
Uon ore (1) \esicol m the difficTiIte and /mjiiencj of unnation with 
hemorrhage and the dcMdopmcnt of calculi occaaionalh (J) renal tho 
back-pressure clfccts upon the kidnee's oml (3) canliac with changes 
in the cardn>-\-ai>cular s\-bteui The ultimate results are the de\dop- 
ment of uremia profound infections nnd great bodilv impairment 

examination in PEOSTATIC OBaTBXJCnON 

This ma^ be tabulated bncfi\ as follows 
1 C cneral examination 

- Co rdK>-\ oscular puluionorv oml abdommal evamination 
j External gcmtalia 
d Pectal exammation 

6 Urethral cathctcnxation 
b f ^'stoscopj 

7 KKlne\ function 

8 Blood cheniistn 

0 Roentgen-wj studies 
10 UnnaIj'MS 
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1 General Examination —In this the condition of the patient, Ins 
stiength and vitality should be carefully looked into, e , the ceiebial, 
dental, naso-pharyngeal, neuiological, ophthalmical and gastro-intes- 
tinal pathology should be sought for, paiticularly the development of a 
uremic bieath, eye changes, the mental status, psychoses, neuroses, 
spinal changes, etc 

2 Cardio-vascular, Pulmonary and Abdonunal Exammation — Caidio- 
vasculai changes are among the most important complications, and 
the pathology which accompanies them should be carefully searched 
for, such as those associated with high blood-pressure, including cere- 
bral, oculai and other changes Changes whicli apply to the heait 
itself (mj'ocarditis, angina pectoris, valvular lesions, dilatations, pen- 
caidial changes, aortic pathology, etc) should be cazefully looked for 
If the history of the case, and a cursory examination of the cardio- 
vascular system indicate distinct impaument, a competent mteinist 
should be consulted It is usually very desirable that the uiologist 
have associated with him one or more internists, who have become 
accustomed to pathological conditions found in the aged, accompany- 
ing or resulting fiom prostatic disease The urologist is able to avoid 
many disasters by subjecting the patient to appiopiiate therapy until 
he has arrived at an optimum condition of the heart, blood-vessels, 
blood-pressure, etc It is amazing what great improvement follows 
rest in bed, digitalization, continuous catheterization, internal hydro- 
therapy During this peiiod the consulting internist may be of tre- 
mendous assistance in regulating the course and determining when the 
patient is in an optimum condition for opeiation 

The pulmonary and abdominal examinations aie loutme, but thoi- 
ough An effort should be made to discovei changes m the kidneys 
on palpation or percussion Occasionally hydi onephrosis may be 
made out, and if inflammatory changes have occurred, tenderness may 
be elicited 

3 External Gemtalia —The routine examination of the penis, 
scrotal contents and perineum is carried out, being careful to discover 
pathological changes, particularly those of the epididymis, which may 
be the result of simple or tuberculous epididymitis One should note 
abnormalities in the spermatic cord and its surroundings Such some- 
times are seen in filariasis In addition, glands in the gioin, heiniie 
(sometimes resultant upon straining at urination, and in lare instances, 
containing a portion of the bladder wall) should be also noted 

4 Rectal Examination — We prefer to have the patient bend ovei, 
and place his elbows on his knees With the gloved finger, a study 
IS made of the anal region, hemorrhoids, fistulm, etc , being noted 
An> changes in the rectal lumen, or its mucosa or musculosa are noted, 
and an> perirectal pathology In cases of marked hjTiertrophy the 
rectal lumen ma^ be greatly reduced Where periprostatic inflamma- 
tion has occurred, marked adhesions to the rectal wall may be present, 
and strictures of the rectum due to encn cling inflammatory masses 
ma} ha^e occuiied It is important to discover any such pathology, 
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the operator should preferahK ib>e the left forefinger ami at the :>ame 
tune draw upon a bchematic chart the outlinea and croaa-sectiotu of 
changes m the prostate membranous urethra SFeminal \esicies etc 
(Fig 300) Much experience m requued to accurately delineate the 
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changes in the prostate as foifnd by the palpatmg finger It is amazing 
the great variation seen in charts prepared by experienced members of 
the same staff One difficult}'^ is to deteimme, with fair accuracy, the 
exact size of these structures comparing the dimensions with the 
breadth of the finger, or the length to which it has to be introduced, 
more accurate charts may be secured determining with tha finger 
the distance betv'een the outer edge of the prostate and the pelvic 




Fig 361 — a. Slight enlargement of prostate ivith mduration of first degree Section 
shows right lobe is more prominent than left, b, moderately enlarged prostate m which 
induration is of second degree c, carcmoma of prostate in which induration is of third 
degree, as shown by lines m three directions Cross-section shows that postenor sur- 
face IS not promment, but is irregular, and that it projects upward into region of nght 
vesicle A phlebohth at outer side of upper portion of left lesicle is shown entirely 
black of fourth degree induration d, carcmomatous nodule of third degree induration 
sprmgmg from outer portion of left lobe, which is of second degree mduration Bight 
lobe shghtly enlarged and not mdurated Cross-section shows prommence of nodule 

waU, the ischiopubic ramus, triaugular hgament, the dimensions and 
outlmes of the prostate may be more accurately recorded One should 
next mdicate the elevation of the posterior surface of the prostate and 
of the vesicles above the normal on cross-section In this way the 
size of the prostate m three dimensions is shown Irregularities of the 
surface are also carefully noted on the drawing The consistence should 
also be detemimed with great care TNTien the prostate is of normal 
consistence, no shadmg is used T\Tien there is a first degree mdura- 
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tion parallel linw iii tin. ano wliiih •«liphtl\ niclunit(>tl art nmilt 
(Kip Uj 1 -o) Se'foiid di'pnt jir iiiwlimtt iiahmitnm is nidiculitl b\ 
Imcsat npht anplt (or ( nfcc^Jmtcliinp iii tin tinits of tJit uipriM r Hp 
Wl-i) lliinl licpnt uuiunition LH slumii li\ Imi’s in thn“t dircxtioii^ 
(FIp Ull-e) Thw n.i)n*^iitH \tn inarkwl nnhimtion Midi ixs is 
produml 1)\ an nria of inntinoinn Calculi or tulM.rcuIo*'H of tin 
proatatc ma\ also n'M.mldt tlmt of cuit jiioiim (Up kd) 

The arcoa of thinl deprtx indiirutioii dioiild bt most cnrcfnlb di linc- 
ateil One slmuld crnlta\or to ditimiinc wlictlicr it is miiinslmtiK 



•cTolal Oodino* In n of l«JUOnU (ccnltal tuberruloai*. 
Aarortw of proktot* H.^UIdk of left letilde bejun t»o >-etin 
Pollent oko hod aulto goDorrhcal grethritU. Treatmeot— tlouUo epi 


brat-ath tie mpsule or cottred bj a later of claatic itrostatic tusiie 
to discoter wbetber tho indurated area extends bejond the capsule ol 
^prostate along tho membranous urethra backtiard towards the 
tbe semmal t catclcs The pres- 
“'*7^ mduratiou tart mg m stxe from that of a pm head 
^ carefuUj studied, marked 
on the chart with hues m three directions to recen o further c^uskIot 
bon when ad.ht.om.1 diagnostic methods hat e been earned ou^ Sto^ 
withm the prostate n«tr tho capsule are t^uallj mS^S witi 
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degree induration, completely black (Fig 3G3) Siinilai stones -w ithin 
the veins (plileboliths) are similarly indicated Later roentgen-rav 
confiimation is sought to determme whethei these indurated areas 
are really calculi or not The condition of the tissues around the pros- 



Fiq 363 — Rectal chart showng large area of calculi in right lobe of prostate in 
patient, aged forty-six years, nath history of gonorrhea tnenty-one years prenously, 
and noctuna every two hours Calculi not detected by cytoscope Removal of calcuh 
by permeal prostatectomy Removal of small bar, but not lateral lobes Cure BUI 
17539 


tate, changes, such as mflammatoiy adhesions, oi invasion mto the peri- 
prostatic tissues, are appropriatedly indicated The condition of the 
seminal vesicles and vasa defeientia is most important, as it may 
indicate infection (Fig 364), oi m malignant cases, an upward e\ten- 



Fio 364 — Chart showing findings on rectal examination, and painful area in left lumbar 
region in case of chronic prostatitis and seminal ^eslculltls 


Sion of the growth (Fig 365) Here again the outline, cross-section 
of the degree of induration, and the presence of adhesions is carefully 
marked on tlie chart Proper chaiting of the recto-prostatic region 
IS of the greatest importance Students and house-officers should be 
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can-fullx ui.'itnJctnl nnd ihixkf*! iii tins work I lie apli(in''iu of 
Oler Ls still trui riz, tliatthcdiirtn.net kluein a rikhI ilottor and n 
poor out IS that tht diM-liir knows hou to make a propir ns-tal 
eiazuuuitioi} and Jias ino»Rh/«r/»w enuhtu^ to nttiRinzt wliat lit fetls 
If ])h\i.icuuis could l>c mailc to nnlixc tin imjmrtunci of rottal txami 
nations and parttcularlv of notiiiR ujion a chart the tanations in 
mduratton cIc^tiIksI al>o\t fur more atniratt idtas of the prci-statc 
ond Its adnexa uoul<l k ohtaintsi uimI inanx ctlscs of tarh ninctr of 
the prostate su pectesl and hniu^ht to cari\ ojicration 
The norrual prostate w of elastic con esttnex \\jth tlie oms-t of 
uiHauiniation this ma\ k prixitK chuiiRtsl in the small fibrous ])ros- 
tatc, pincralK as.'sxiutisl w ith cinitractnn of tht \ csical ntxk niislirtn 
bars and small IoIkm the consisttncx ma\ k gtntruIlN bunl ns in 
marked chrome pnistatitis 'Hurt iiiut k some enlarp.miiit ptmr- 
nll\ associates! with adlu’sions on one or Uitli sides In suedi ctiscs 
the semmnl \e‘siele'S art apt to k defimtiK firmer more adherent and 



sometimes IniT^cr tlian iionnul ChanRCS m the ompulUe art more 
clifGcxiIt to make out In siiuplt knujn b\^)crt^opll^ unassociatcd 
with inllammation the rIuimI is foirh feinootli in outline more or less 
globular jimjecting i>ostenoH\ as shown m the cross-scction The 
consistence IS Reiieralle clastic and onh a little firmer tlian the normal 


prostate Insomecuses howextr the spheroids and tlicirencatisulatcd 
tii^ues arc disUnc’tb finmr than normal king charted as second 
de'grec In rare m.stantx*s tJic iiuluration ma^ k considerabh lianler 
nimoat of tliinl degre-e \ small lohule ma\ bank through the ixis- 
tenor lok and appear beneath the capsule with induration so pro- 
nounced tliat carcinoma mae be suspected (Fig IGO) In such cases 
the nodule should k Ukled suspicious ami permeal exposure ad\T3cd 
so that the operator max sec feel and if neccasarx mcisc the nodule 
to determine whether or not it w cancerous The size of the prostate 
on rwtal eiaminatioD max xarx from xerx slight to huge enlarwment 
In the xerx g^t piwtates one must consider the possibihtx of aar 
coma espcciaUx if thex are verx soft, although some ma^ k hard 



684 


PROSTATIC OBSTRUCTIONS 


It IS important to get the upi\ arc! extent of the grow th, and in order 
to do this, it la sometimes w Lse to turn the hand so that the back of the 
finger rests against the anterior w all of the rectum and the prostate 
beneath it In this position the posterior jiart of the sphmcter am 
and the cocc^x above, pass beti\ een the first and second fingers, so that 
the finger w ithm the rectum can be pushed imvard at least 2 to 3 cm 
farther Palpating wnth the back of the finger, and e\ en w ith the nail, 
it is possible to get an accurate idea as to the extent of the growdh, the 
configuration, the consistence, adhesions, involvement of other struc- 
tures, etc , so that the huge masses can be encompassed and carefully 
charted- 

In conclusion w e wTsh to stress the importance of the rectal examina- 
tion, and tiie necessity of so impro\ mg the tadm eruditm that accurate 
estimations of the size, contour, consistence, degrees of induration, 
etc , may be accurately recognized, charted and faithfully considered 
in the diagnosis 


Lett vesicle 



p-SinaU Irans capsular 
spheroid 


Fig jGO — Prostatic chart in a case of considerable hypertroph> of nght lateral and 
lesser hjT^rtrophj of left lateral lobe '■pheroid, uhich haj; broken throng the posterior 
capsule shown, also on secliom Nodular first degree induration of left lateral lobes 
indicated, as is aL>o induration of left seminal lesicle and adhesions 


5 Urethral Catheterization —This may be fraught w ith very great 
danger I'S’hether to use a catheter or not must therefore be seriously 
considered In cases of prostatic h.vpertrophy the posterior urethra 
is often vert' abnormal, the enlarged lobes causmg great alterations, 
marked compression here and there, great widening of the urethra, 
with the formation of pockets, much elevation of the middle lobe, 
which must be surmoimted At times there is marked constriction of 
the urethra. Catheterization, even though expertly done, and carried 
out without difSculty, mai be followed by edema, congestion, swelhng 
and changes m the lumen, which lead to increasing difficulty of urina- 
tion and often complete retention Urethral catheterization is, there- 
fore, not to be entered mto lightly The ph^ sician should be in a posi- 
tion to master prompth the compheations which may occur Cathe- 
terization should be done with the greatest care. Asepsis here is 
almost more important than m an abdominal operation, as the pen- 
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toucuin iua\ take care of tlie baetena rcudih ulnn.ad tlic iKestinor 
urethra and bladder fonii a fertile fieW for their growth 
bliculicrc will \k found complete detniU of the tcihimpio of e-utlic- 
tenzation Imt it u worth while to reiterate liere tluit tlie iiiitrumenta 
the hands of the o^MUTitor tlicpenu and tlie nntenor iiretliru sliould 
be stcnlizctl before on instrument w iwlsx.iI V nil)l)er catlictcr of 
mctliom birc sa\ \o 10 or IS-t is uaualK tlie iiistniincnt of tdioicc 
rublxr catheter with a coud£ lx*ak can often lx, introducesl more 
cOsiK than a straiglit catheter V gum coude or bi-coude catheter 
will often i>ass o\cr great mcHlinn cnlorgciuents wjiicli compIcteK 
obstruct other mstruincntj \ niblxr catlictcr should not lie of the 
bO-calleil \cl\tt-c\c t\i>e but should contain u jHickit m tJie e.\trein 
\t\ mto which tlvc end of a stvlct ma\ lx* iwisscd These metal Ht\ lets 
can bo given an\ desirctl curve '■o that tlic catlietir can lx made to 
nscabovcthcciilargcnientsorolistnictions Vst^leteil catheter how- 
ever must lx iisctl witli the care of metal catheters us it is ixwsiblu to 
produce trauniatisin and even false iwissages bv their too vigorous use 
patients to be cuthctcnresl should be oniinanlv alTonlctl hospitahta- 
tion or as atatenl before lx under the continuous cure of a pbv sjcion 
wdl equipiKsl for such work 

WTicn complete retention of unne smlilenlv ocvnrs even cfTort 
should be made to assist the |witient to void naturallv Ixforc attempt- 
ing cathctcniatiOQ V hvixxlenmc injection of morjdnno (1 gr) will 
often result m relaxation of tlic h|Nism and fuahtatc unnation V hot 
siti bath or a large enema mav also lx of assistance Injections of 
warm mikllv antiseptic solutions mto the autenur urctliro with a 
rubber liulb or fountain svnngc will sometnnea stimulate mnnation 
The passage of a small stcnic Blifonn mov likewise lx efTcctivc 
These simple inctliods having failcfl catlictenxation is then indi- 
cated The ph) sicion shoukl be prcporenl w ilb a v anetv of appropriate 
instruments m order tJiat he luoj enter the bladder w ithoiit traumatism 
and mfcction In cases m which the phobic instruments— rubber and 


gum straight and coud6 — cannot lx jmsx'il even if j)rovide*d with a 
stjlet a metal catheter ma> lx required One with the standard curve 
maj enter but not mfrcqucntlj a prostatic catheter w ith a largo airv c 
similar to that of Guv on mav Ixrcfiiurcd If liowcvcr great (lifficultj 
is experienced Ixforc traumotixiDg tlie urethra too grcatlv bv the 
passage of successive mstnuuents the nso of a fiJifonji attached to n 
gum catheter or Ixmgic mav lead to easy entrance and evaeuatjon of 
the bladder If catlictenxation is verj difficult and finollv accom- 
plished onl> after manv attempts and with more and more traumatism 
of the postenor urethra tho patient must bo considered m jcopanlj 
and prcfcrablj. sent into a hospital 
If all efforts at cathetenxotion fail and the bladder is greatlv dis- 
tended aupraputne pwicime and atpiraiion of unno must be considered 
liefore attempting this the operator shouki be certain that the bladder 
IS palpable well above the aymph>*3is pubis so that the pentoneum 
which usuallj extends nearlv to the sjTnphjsis is suielj pushed 



686 


PRO STATIC OBSTRUCTIONS 


upwaid sufficiently far so that a needle, introduced immediately above 
the sjunphysis, will enter the bladder mthout injury of the peritoneum 
A needle, not too large, but sufficient to aspirate the bladder contents, 
8 to 10 cm m length, should be employed A sufficiently large glass 
syringe to facilitate the evacuation is desirable As the bladdei emp- 
ties, care should be taken to see that the end of the needle does not 
injure tlie deeper poition of the bladder and prostate As the needle is 
withdrawn, a mild antiseptic, such as 2 per cent meicurochrome, m 
veiy small amount, may be injected to prevent infection of the pre- 
vesical wound Aftei aspiration the patient is often able to urinate 
naturally 

Unless the patient is m complete retention, catlieterization ma} 
generallv be left to be done at cystoscopy, when the mteiior of the 
bladder and prostate are to be studied, as will be desciibed later on 

Vesical Decompression It is impoitant to point out here that when 
the bladder is overdistended, it never should be evacuated completely 
with a catheter Experience has shown that grave complications may 
set in when a bladder, which has become overdistended, is completely 
emptied ‘Trogiessive decompression,” as I have named it, should 
be earned out The reasons for this are as follows As mentioned be- 
toie, a progressively increasing residual urine is accompanied by gradual 
dilatation of the ureters, kidnev pelves and cahees, thinning of the 
renal cortex, impanment of lenal function, accumulation of nitrogenous 
pioducts m the blood, and often gradual increase m hypertension 
Complete evacuation of a bladdei, thus distended, results m an omush 
of blood into the kidney s and lower urmarv passages, leading sometimes 
to petechial hemorrhages m the mucosa These mav appear throughout 
the urmarv tract At the same time the marked change in the blood- 
pressure may lead to immediate change in lenal function A consider- 
able drop m the blood-pressure often ocems when the bladder is com- 
pletelv emptied with a catheter This also contributes to lessening of 
urmarv secretion, and CAen suppression It is, therefore, imperative 
that the phj. sician should ver^ carefully percuss the bladder to deter- 
mine whether there is present a large amount of residual mine after 
catheterization If this viscus is percussible a finger’s breadth oi so 
above the symphe sis, a lesidual urine of 300 to 400 cc may be expected 
If the dullness reaches the umbilicus, 1000 cc residual urine is usually 
piesent In both instances a soft lubber catheter should be passed, if 
possible, and the vesical tension or pressure should be determined 
This may be ver\ accurateh obtained by the use of our decompression 
apparatus (Fig 367), which provides a tube at the base of the instru- 
ment to connect v ith a mo\ able device bv which the point at which 
the urme ceases to flow is registered upon a centimeter scale This 
furnishes the tension or bladder pressure under which the urinary 
s^ stem has been labormg Then, having determined the bladder 
pressure, the outlet is lowered 2 to 3 cm so that partial evacuation 
ma\ be begun It is continued at this level— only shghtlj lower than 
the tension upon vhich the bladder has been laboring By this means 
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upward sufficiently far so that a needle, introduced immediately above 
the symphysis, will entei the bladder without injury of the peritoneum 
A needle, not too large, but sufficient to aspirate the bladder contents, 
8 to 10 cm in length, should be employed A sufficiently large glass 
syiinge to facilitate the evacuation is desirable As the bladdei emp- 
ties, care should be taken to see that the end of tlie needle does not 
injure the deepei portion of the bladder and piostate As the needle is 
withdrawn, a mild antiseptic, such as 2 pei cent mei curochrome, in 
veiy small amount, may be injected to prevent infection of the pie- 
vesical wound After aspuation the patient is often able to inmate 
natuially 

Unless the patient is in complete retention, catheterization maj 
generally be left to be done at cystoscopy, when the interior of the 
bladder and prostate aie to be studied, as will be desciibed latei on 

Vesical Decompression It is impoi tant to point out here that when 
the bladdei is overdistended, it nevei should be evacuated completely 
with a cathetei Experience has shown that grave complications may 
set in when a bladdei, which has become overdistended, is completely 
emptied ‘Trogressive decompiession,” as I have named it, should 
be earned out The reasons foi this aie as follows As mentioned be- 
foie, a progressively increasing lesidual urine is accompanied by gradual 
dilatation of the ureters, kidney pelves and calyxes, thinning of the 
lenal coitex, impairment of lenal function, accumulation of nitrogenous 
pioducts in the blood, and often gradual increase m hypei tension 
Complete evacuation of a bladdei, thus distended, results in an oniush 
of blood into the kidneys and lowei unnai v passages, leading sometimes 
to petechial hemorrhages in the mucosa These may appeal throughout 
the ui inary'’ tract At the same time the marked change m the blood- 
pi essuie may lead to immediate change m lenal function A considei- 
able drop m the blood-pi essuie often oceuis when tlie bladder is com- 
pletely emptied with a cathetei This also contributes to lessening of 
mmary^ secietion, and even suppiession It is, theietoie, impel ative 
that the physician should ver.v caiefulU percuss the bladdei to deter- 
mine whethei there is piesent a laige amount of lesidual mine after 
catheterization If this viscus is percussible a fingei’s breadtli or so 
above the sy"mph^ sis, a residual urine of 300 to 400 cc may be expected 
If the dullness reaches the umbilicus, 1000 cc lesidual urine is usually 
present In both instances a soft lubbei catheter should be passed, if 
possible, and the vesical tension or pressure should be determined 
This may be ver^ accurately obtained by'^ the use of oui decompiession 
apparatus (Fig 367), which provides a tube at the base of the instiu- 
ment to connect with a movable device by'’ which the point at which 
the urine ceases to flow is legistered upon a centimeter scale This 
furnishes the tension or bladder pressure under which the urinary 
svstem has been laboring Then, having detei mined the bladder 
piessure, the outlet is lowered 2 to 3 cm so that partial evacuation 
ma\ be begun It is continued at this level— only^ slightly^ lower than 
the* tension upon which the bladder has been laboring By this means 
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buddeu presbuie changeb in the bladder, meters, pelves and kidneys are 
avoided, hemorrhage is prevented, a rapid drop in blood-pressure 
avoided, and suppression of m-ine pi evented The outlet may be 
lowered 2 cm every two hours If hemorrhage should occur, the 
height should be slightly increased until the hemorrhage ceases As a 
rule, within twenty-four or forty-eight hours, even m cases m which 
1000 cc residual urine has been present, the outlet may be brought to 
zero, the apparatus removed and free catheter drainage allowed The 
avoidance of infection continues to be of great importance Most 
careful technique in connecting drainage tubes to the cathetei must 
be employed Lavage of the bladder with mild antiseptics is carried 
out by placing 2 per cent boric acid or 1 to 6000 potassium permanganate 
in the glass receptacle attached to the stand On removal of the decom- 
pression apparatus the catheter should be carefully fastened m place 
with some of the various types of rubber apparatus to be found on the 
market, or by means of narrow strips of adhesive plaster A small 
amount of stronger antiseptics, such as 5 per cent argyrol or 1 per cent 
mercurochrome should be injected into the bladder The catheter 
should be changed sufficiently often to avoid marked urethritis 
The urethra, both pendulous and permeal, should be carefully palpated 
twice daily to discover if any periurethral infection is present The 
development of even a small periurethral abscess may lead to fatal 
septicemia Its discovery should be followed by immediate evacuation 
and the insertion of a drainage tube, either suprapubically or through 
a bulbar urethrotomy The use of antiseptics also prevents the en- 
crustation of the catheter ivith urinary salts No catheter should 
be allowed to remain m the urethra or bladder long enough to develop 
such encrustations, which are a fertile source of vesical calculus forma- 
tion With great cleanliness and antiseptic care, a catheter may often 
remain a week without being changed, but with the development of 
uritation and other complications, renewal every tivo to three daj^s 
may be highly desuable The duration of catheter dramage depends 
very largely upon improvement m renal function, which wiU be taken 
up later As stated above the first catheterization is often done with 
the evacuating cystoscope 

6 Cystoscopy —Choice of Instruments —Our preference is for a com- 
bination cystoscope (Fig 368) which is provided with tivo sheaths, 
anterior and posterior The latter is of special use in that it maj' be 
drawn into the posterior urethra, and excellent view^s of the intra- 
urethral lobules, etc , obtained It is advantageous to have three 
telescopes, right angle, antegrade and retrograde The same mstru- 
ment is p^o^^ded wuth a ureter catheterization telescope, w'hich may 
also be used for fulguration of bleedmg pomts, tumors, etc 

In the c\stoscopic study of prostatic hjqiertrophy the posterior 
sheath is usually preferable It is introduced wnth an obturator The 
residual urme and bladder capacity are carefuUy noted, cultures 
obtamed, and the bladder wmshed clean It is usually desirable to 
stud;\ the bladder first, making careful notations on the condition of 
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lateral liil)C 3 (FIrs. 171 and i/J) llic lateral liiliw arc biictx’vniK 
rrconlcJ in n \ 11 HI’ !-.\ I aiul 1 1’ Theec marinni alilch arr 
nonualli iJighth concatc lieconii, inure and mure convex nccxinlniK 
to the deRtec of lateral cnlargtiutnt I* reconla the lucdinil IoIh Nor- 
mallv tins marRui is onli sli(;hth ciintxl hut uitli the development 



Fia 3 1 — DtlatenJ h>a<mra(>hj- rVfU flLalcrinrb io*irrk>rir rort«lpd \kw kaj 
•>-a(rai. 


of a bar or 0 lolw thu increAMH ainl after mtrfthittioii t)it oatiK^cuiK- 
15 raiicii more and more aimvt the k»eJ of tjm trif^nnc until t)ic latttr 
Iua^ be complctch oljscuretl Pll + 1*1 (bTfr {"0 In this procesa 
clefts mas appmr on one or l>otJi skJcs of the mwluiii cnlnrKimcnt 
The median lolw mas l>e coiitimioiw with out of Uic Intend loin's 
(F 4 j 374) It mas asc up so pixath tJmt tlic cs-btoscojK' nutiiralls 
falls into a sulcus on one bide of it ( \-sto.scops cnmcil out n »th the 
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initrument m this position wUI often res cal a confnsinp picture in 
•whi^ one irces a Rreatls enlarged lateral lobe which la m fact, a large 
meilian nsiiiR up above the cvstoscopo on one ude and obstnictunr 
wT ffilt d7o) If the median lobe « not t^ 

large it a usuallj possible by manipulation to carTy the shaft of the 
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the trigone and the bladder musculature Hypertrophy of the trigone, 
as Ave first pointed out, indicates obstruction in the median portion 
of the prostate Avhich must be pulled doAvn before the vesical orifice 
IS opened and micturition initiated by the bladder (Fig 369) Trabecu- 
lation indicates ovenvork of the bladder muscle to evacuate the urine 
through the narroAved orifice or prostatic urethra These diagnostic 
lesions, or their absence, having been noted, attention is next directed 
to the prostato-vesical orifice In order to record accurately the condi- 


Diverttcula 



Trigone 

Fig 370 — Case of bilateral and median hypertrophy of prostate ivith hypertrophied 
tngone, trabeculatcd bladder (c) diverticula (XY), and encysted calculus (Z) Senes A 
shows antenor margin in 1 As handle of cytoscope is elevated, lateral lobes come 
closer together and anterior margin disappears in Senes P shows appearance of 
tngone as handle is gradually elevated (o and 3) Urethra shown by drawing out 
cytoscope verumontamum, ducts and hypertrophied lateral lobes visible (2) Stone 
free in bladder (/i, c) 

tions present a chart (Fig 370) should be employed This contains 
a senes of eight circles upon Avhich the vieAvs obtained by looking ante- 
riorly, to the right, posteriorly, to the left, and also mtervenmg direc- 
tions may be carefully recorded As has been indicated before, the right 
angle ca stoscope is, m tact a periscope It requires a series of about 
eight Auev s to inspect the entire horizon of 360 degrees In the normal 
prostate the anterior circle records a slightly concave transverse line 
With the development of an anterior lobe this becomes convex With 
bilateral hjqiertrophy it becomes a 'W”— a mere slit between the 
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lobe and descend into tlic opjxTsitc sulciu If Uiu is possible a scnca 
of n-stoscupic pictured u oiitamcd quite tlic opposite of tliose obtained 
with the shaft of the instrument in it:i premtu ixfeition t c , m the 

sulcui on the oUier side of tJie middle lobe (Fi^j 170) Inthldwa^an 

accurate record la obtained of t)ic clmugcs in configuration of die % ciical 
onhee the increase of the lodiMdual jirodtatic lolicd and their clfe'cta 
upon e*acJi other are rcadilv understood Ihc mechanics of tlic oli- 
stmction are tlius accurateh delineated, ami tJic ojicrator thus fore*- 
wamwl as to the c-ondition prv><nt can plan die necessurv steps to 
meet them at oiM.m(ioii ffaiing thus 'en careful/) studie**! the 
situatiuu at tlie \ coital iietk and iioteil tin etuitours tlie condition 



of the mucosa tlie pre*seiu-e or 
alteencc of edetna jkiKlis himor 
rhagic points etc aa oltcnol 
and noted on the chart (\cli\e 
hemorrhage mni be am.’stetl hi 
fuigunition on mtnulucing tlie 
catlietenzingtdc&coiM? ) llie i>os- 
tenor sheath which, is liein^ cm 
ploicd max then Ik witli<lruwii 
into the prostatic urethni and as 
It i>assa out the anterior surfuci. 
of the miiluiQ portion the cn 
croaclinicnt of the lateral lobes 
upon ita autenor surface and 
further down tlio urethra, the 
«kUond.,i. ot the Uteml e„- 
largemcflts to the \crumoatanuui »ulnw (i> Wi of 
maj be stuched the presence of 

dilated gland ducts pouclica dixcrtieuhi calculi pol\']w ina) lx? seen 
In the stud) o! the poitenor urethra the antegrade tciescojx? iS of 
great x-aJue and often givtsJ more accurate pictures than thongJit angle 
telescope. The retrograile telescope is used with the anterior ahe-ath 
m order that proiKr illumination of the \csical onfice nmj be obtainc<I 
This telescope is of assistance in studjmg the configuration of the 
mtrax c&ical projections of the lateral and median lobes 

In some mstanexs the cxstoscope is difficult or impossible to intro- 
duce, and a beah proxnded with a detachable filiform ma) be neceasarx 
Cx-stoscop) should be done rapidl) so os not to oxerta.T the patient 
This 13 particularly important m the \cr> ®tfed end in some of these 
espeaally where marked card io-\ oscular and renal comphcations haxa 
been present, it max be adxisoble to dispense xnth cxstoscop) alto- 
gether In sudi cases simple roeutgen-ray etammation and exsto- 
graphv should be done m order that the presence of calcuh or dixer 
tjcula ma) not be ox*erlooked 

7 Kidney Fiiwrtian.— This is one of the most important e-xaminations 
to be made in cases of prosutic obstruction As stated abox e, changes 
m toe renal function as a result of prostntic obstruction, or xesical 
bock pressure are xerj insidious and blood chemistry cannot be rehed 
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cystoscope into the sulcus on the opposite side of the middle lobe 
This IS easily done by greatly depressing the handle of the cystoscope 
and carrying the instiument gradually to the opposite side externally, 
thus forcing the shaft to mount the summit of the enlarged median 



Fig 373 — Cystoscopio picture m case of fairly large median lobe hypertrophy without 
lateral or antenor lobes Trigone largely obscured By carrying handle of instrument 
forcibly to either side shaft of instrument drops into sulcus on opposite side of middle 
lobe XVhen handle is depressed in that portion (No J) anterior margin alone is seen 
As it IS gradually elevated (g and 3) it passes on one side of median lobe which finally 
obscures portion of anterior margin (4) 



Fio i74 Fig 375 

Fig 374 — Cystoscopic chart in case in which hypertrophied median 
lobes are confluent Right lobe hypertrophied, clefts in anterior view 


and loft lateral 
(A) and rigbt- 


postonor view (.HP) 

Fig 375 — Prostatic onfico in 
right of lobe 


large median lolio hypertrophy, cystoscope in sulcus to 
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anco was tlius obtaiiiwl in the of xiruloRinil oistr' ami the jlctvr 
unnadon of when tlie anal function hml iinpnnTil snlhciintK for 
operation to Iw umitrtjiKtn 

With the pa.V'O^^ of tinu ue iiicotiiitta'<l nlan^ cum^s in oliicli Uie 
two-hoiir total was alwut crjuul hut tJie ilnnination niinh faster and 
the amount cxcreteil in the first Jinlf hour niutli t,a*uter in some eu^ 
than m other*. We then undertook, stuilics to iletemmic liou rapidh 
the drug was elinimatctl Shaw* ilemonstratitl in a ganit senes of 
ctisea that o higli pea\ntagc of the drug was thniinfltttl witliin fifte'cn 
mmutes and after that tlie curve was o rnpidlv dc“<xnding one^lo 
put these facts into oi>eration t devL^tsl a plitluilcin chart (I ij, h 0 in 
which the appearance time and (he cliinination at half hours was to 



Fjo ar* — \omuU CTmo of phUisMo eJwwUoa Oouax cbMt) ThU §!»«• tbo 
■ppe*rue« Hid* fbavn Ld minuter bolow Uw oxrntioo % Ckrh biJf bonr 

be charted ^s shown here tho amount clumnatcd in clderlv men 
without prostatic obstruction is about i to 50 per cent m the first 
hfllf-hour, the appearance tune being gcnerallv between three and 
fi\eminutcs». The amount olnmnatcd at successive h/ijf hours rapidlj 
decreases. 

This phthalcm cjiart has now been used m hundreds of cases and 
has pro\*ed rav-aluable m demonstrating the renal function on admission 
of the patient, ami the progressiv e improv ement resulting from catheter 
drainage. Aa will be been m Fig *178 m a case of chronic obstruction 
the appearance time was eight mmutes and the amount cicreted m 
toe half-hour onJ^ jo per cent TJio ezcrctioa durrog the secaai 
haJf-hour was 20 per cent the third 15 per cent tlie fourth 10 ]>« cent 

• Jour VniL, U 574, IWS. 




694 


PRO ST AT 1C OBSTRUCTIONS 


upon to discover early changes After having tried all methods, which 
have been proposed for lenal function determination, we are convinced 
that the phenolsulphonphthalein test is the best This drug, discovered 
and reported by Remsen^ was put aside by him as merely interesting 
chemically Fifteen years later Abel showed that almost all of the 
drug was eliminated through the kidneys He also put it aside, and 
ten years later Rowntree showed m laboratory animals, m which the 
renal artery one one side had been injected with ammonium mtrate, 
that more of the drug was excreted from that kidney, m which he 
thought a chemical nephritis had been produced At our suggestion 
the drug was then tried on urological patients It was shown that the 
drug was eliminated m lesser quantity, not by the normal kidney, but 
by the abnormal kidney The extensive studies made by Geraghty and 
Rowntree^ m patients on the urological service, proved that the drug 
was of the greatest value in determining the actual functional capacity 
of the kidnej^s, and the progressive impairment of function which 
graduall}'" occurred from prostatic obstruction They recommended 
that the urine be collected for twm periods of one hour each after the 
appearance of the drug With the use of this test^ tremendous assist- 

Amencan Chemical Journal, 6, 280, 1904 ’ Arch Int Med , 9, 284, 1912 

’ The Phenohulphonphthalein Renal Teel Malenale Required (1) An ampule of 
phenolsulphonphthalein (H W D ) contaimng little more than 1 cc of stenle physio- 
logically standardized solution suitable for intravenous injection, (2) an accurate 1-cc 
glass syringe with suitable needle, (3) 6 receptacles for unno, into the first of which 
about 5 grains of anhydrous sodium carbonate has been placed to bring out the pink 
color, shoiving the appearance of phenolsulphonphthalein (sodium hydroxide may 
produce severe bumsj , (4) a proper apparatus for accurately estimating the output of 
phthalein excreted in a given period The Young-Elvers phthaleinometer or the Dun- 
mng-Helhge apparatus are to be recommended 

Technique The patient drinks 500 cc of water Thirty minutes later he dnnks 
250 cc water, and voids An mjection of exactly 1 cc phthalein is then made, preferably 
intravenously, and the exact time noted Five mmutes later the patient is requested 
to void in Glass No 1 A defimte pink color should appear m normal cases If not, 
the patient is requested to void thereafter every five minutes into a jar containing 
sodium carbonate until the color apiicars This is noted as the appearance tune after 
injection The patient is next asked to void exactly thirty minutes after the injection 
of the drug, and thereafter ei ery thirty mmutes until 4 half-hour specimens are obtained 
He also dnnks 250 cc water each half hour 

If the tw o-hour ehmination after appearance is desired, the patient is asked to i oid after 
the last half-hour iienod at exactly the number of minutes shown m the appearance 
time This gives two charts, one for two hours after injection, and another two hours 
after appearance — the total two-hour elimination , 

After mtramuscular injections, the appearance is often delayed to ten rmnutes, an 
the half-hourly excretion reduced 20 per cent , 

Each specimen of unne collected should be measured, diluted up to 200 cc , an 
further alkahnized by the addition of 2 to 5 cc of 5 jier cent sodium hydro»de 
specimen should be further diluted up to 1000 cc , unless it is very pale, when dilutions 
to 500, 300 or only 100 cc may be used m order to obtain satisfactory reathngs 
To compare the sjiecimen with the colored glass standard in the colorimeter, mi 
tube behind the standard scale with unne obtained before the test is begun, dilute 
1000 cc (or the fraction thereof employed) Fill the comparison tube ivith alkaliniz 
diluted unne contaimng the output of phthalem Alove the slidmg scale up and oi 
the standard untd the colors correspond The figure on the central bar opposite 
sents the percentage of phthalein present If dilutions of less than 1000 are used, 
result may be obtamed by using the formula 

Amount of diluted specimen X 

1000 ~ colonmetnc reading 

Readmgs should be made as soon as jxissible after collection Alkahnized phthalein 
decomposes rapidlj, so that excessne addition of alkali should be aioidcd 
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ofcultura blood ttt lliw chart /unit-dirt a /rt»rh coiup/ttt 

record of the luboratorx studies iim4lc on urological cases and 1ms 
DOW" l>ecn tuiplo\etl ^Tlth great succeaS m H.\trul tiioiusaud cuao< 

S. Blood Chemlitry — TAf ///<W — h-atuimtion of tin. hemoglobin 
red and white blood <xlU »s of coufM. routini ^^lun mtcn.-'ting 



Fjo. 579 — Cnerml dlnlcal umio^eal durt ot Ubontory flndini:*. 


changes are found more intimate studies are made a low leuh. 

^te «mnt it is important to be certam that the patient has no sunces- 
lon of agranuloc\noais tMth a high leukoc} te count one must suspect 
^dden foa of mfcction or leuLcmuu In the presence of fe\er and 
particularlj after a chill blood cultures should be obtamed promptl\ 
amaxmg how often positi\e blood cultures ore obtained aft^ a 
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the two-hom- total being 51 per cent As a result of continuous catheter 
drainage, the steady improvement m renal funetion is well shown m 
the successive elimination curves 

Havmg arrived at a fairly normal cuive, the patient bemg otlierwise 
fit, he was subjected to operation successfully 
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The chart was further elaborated m order to show the blood chem- 
istry, and also other valuable notations (Fig 379) On this are recorded 
the exact figures of the phenolsulphonphthalem test, as well as the 
blood urea, (or, if one wishes, non-protem nitrogen or creatinine), the 
urinal} ses, blood-pressure, residual urine and bladder capacity, reports 
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COO 

there ^^ad a improvunciit Hj renal function as v]jown In 

the pracluall\ nainp phUiaUin excretion ami the repul fall m the UwmI 
urea In the literature one fimls it fretpiojlh iL»crti“fI timt the <Jrtcr 
nuoation of tilt bloo<l ure‘a n siiffieitnt to nifonn one if the ki<lia\ 
function n retluct'tl and that mtheUr dramu|,c should Ik jiroeuktl 
before o\>cretion In a careful stud\ howc\er of hundreds of eikscs 
ue ha^t shown that the phtholein test is for more accurate than tJie 
hlood urea which first deiuunstrates renal nnpairaitiit at u much later 
date than the phtlmlem test 



Fiu Sal — IbcottM luelbtKl of laUo« iwnl«i»-r»j- io e*-o of prwlaUe cnJculL Cmkuli 
pvtUlt) olMcumi lirhiod yqipli>'ai« puU*. 


0 —This is bo unportont that one should be taken in 

Qlmort e\crj case. V plain roentgen-re\ film of the prostate will often 
receal shadows whicli are due to calculi It is thus of great relue m 
differentiating between stone anil carcinoma if an indurated area of 
(treat degree is found withm the prostate In order to ohtom good 
pictu^ of the prostate the exposure should be made with the 
le}^ depresseil the liack orche*! and the tulie so placed that its ro\a 
^ go directh down the i>el\nc ginlle or strait Lnltas this is done 
the shadow of the prostate usuaU\ appears immcdiateh behind the 
syaph\ SIS pubis (Fig 381) In such a position not onl\ 13 the picture 
of the prostate obscured b\ that of the Imnes but changes from the 

f *l'“ wlien n,-aU^ id tie bones 

It propeH> taken prostetic calculi arc shown h\ the roentcen-TO\ m 

thepoIncrtnotCHg ,S2) Of«u.aI™porta„CDLastuToah^^^^^ 
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ciull and fever following simple catheteiization, or other instiumenta- 
tion If bacteriemia is present, cultures should be repeated each day, 
in ordei that a determination may be made as to when to begin appro- 
priate treatment to combat the septicemia. 

An estimation of the blood mea is a loiitme procedure m the Brady 
Urological Institute, Baltimore, Md In other clinics, non-protem 
nitrogen, urea nitrogen, as well as creatinme, and other estimations, 
are obtained. In our expeiience the blood urea is the simplest and 
most satisfactory method to use m conjunction with the phthalem 
test in determining the condition of the kidneys Twenty millograms 
per 100 cc blood is a low normal, 40 mg a fairly high normal, but when 



Fio 380 

the blood urea is between these figures, no great significance is attached 
to it ^^^Ien above 40 mg one must suspect the retention of mtrogenous 
products m the blood and renal impairment In such cases one invari- 
ably obtains an estimation of the impairment also by means of the 
phthalem test, which as remarked before, show^s a delay m the appear- 
ance time and a reduction m the excretion before the blood test mdi- 
cates any increase One of the most interesting clinical and laboratory 
studies IS obtamed by charting the successive daily blood urea estima- 
tions (Fig 380) As seen in this case, the patient on admission had a 
very high blood urea (126), and a poor phthalem appearance time 
(30 mm) and only 10% excretion in 2 hours Under catheter drainage 
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If c^-sto^pj u not ■<ati>factoo c\stograms wiXlx 12 or T) per otnt 
sodium io<lidc solution in the blnddcr arc often of groat \T\lue Bj 
mcani of the c\ stogram one is able to note cJiangca in tlic ^ oicnl neck, 
lobca projecting into the bladder or n fiiimel dmpctl dilatation of the 
prostatic onficc os vxn ith conlhloddcrs and in diiManu ith congen 
itaI\Ql\ cs springing from tlic ^ eruinontanuni Tralicciilatioii enlarge- 
ment of the tngonc ducrticuln un.tcml regurgitation arc among tlic 
important conditions rc\oaie<l bi the rotntgcn-ro\ Shadow graphic 

pictures of the unnan tract b\ means of mtraxtnous injections of 
\TinoU5 solutions also furnish tlata of \tr> grwit nittrcat In ca^es 
in "which it IS inijiossililc or inad\'>4iblc to paxs a catlw-tcr to obtain the 
residual unne it mai be obtninctl witli fair nccumci b\ intni\tnous 



Fio 1S4 — Rixntcrn-nrabomiiiatmolviVcAlcuUlabUddfr «llb a c«knjliu la Ji\crtlc- 
ulum i f left 1*1 «(Uj 

UTOgrajihi In one of our cuscs after tlio juitant hod \X)idetl as coin 
plctelj aa possible an uitra\cnoua injection of ucoioj)ax aliowc^l an 
immense bladder lo uichcs in diameter This bladder occupied prac- 
ticallj the whole abdomen reaching from the a\nii)h}hi3 to the costal 
borders 

10 tTdiiiljii*,— Before obtaining a spemmen for unnaB-sis it is 
utse to deanso the glanS penis and tlic anterior urethra and obtam 
unne for cultures, Tins sliould be done licforc mstrmiicntation of an\ 
sort ifl earned out The cultures should be plated directly from the 
unne using the standard loop and counting the number of colonies 
uhich appear m the plate ot the end of twent>-four and fortj-eight 
nours 1 be remainder of the unne \oided should be obtamed m two or 
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bones and spine afforded m good roentgen-ray films By such means 
metastases aie lecognized (Fig 383), and much assistance m diagnosis 



Fig 3S2 — Proper method of taking roentgen-ray in case of prostatic calculi, which 
appear well above pelvic girdle and well above symphysis pubis 



Fig 383 — Roentgen-ray showing typical metastases m case of carcinoma of prostate 


bettveen bemgn and malignant disease of the prostate obtained The 
presence of calculi m the bladder within cellules or diverticula (Fig 
384), or in the ureters, pelves, calyces, etc are promptly recognized 
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03 pomtcil nut Kforc, \ ones Rrcath Vt tnnw onl\ a roiindctl nictiiim 
lol>o 13 prc>cnt to prwlucc obi»tr«ctioii (.tcncrulU it n combincil ‘uilli 
lateral cnlargcuitnt, Thc^ althoiiph ■'Uinll miu jircnhicc preat 
olistructioji ajid c\iJi cniiiplctc ntaitinn \\lieTeas much pvatcr 
cnlarpiment inQ\ not coniplcltK bbttk the un.Uini ItoMnp interspaces 
thmiipli which the hlaildir is able to force the unnt without much 
difficult 

CongLmta] comhtioivi nrv somtliuics foiiiitl wJiicJi nm\ hii\e iwn 
present •‘incc liirtli iifttn with s\mptoiu 3 jiroprt‘Sai\ civ luercnainp until 
Rreat difiicultv and com])lctt retention occurs Cvstoicopv isofprcat 
vTiluc in showinp the relation of tlic nicdion portion to the Inponc 
hrequentb liars or valves arc fouml In soim. caj*os witli inarketl tii 
brgetuent on rectal cxuniinatioii the orifice is umfonnh concave with 
no evidence of involvement simjilv a circular contmetun. Fhe jno- 
enco of tnponal livpcrtrophv on<l tmbeculation make the duipnosu of 
olistniction evulcnt 

■k thunl class u one m which there is a gmcmlizcvl fibrosis of the 
prostate w itliont mudi enlarpcnunt In tlurn? nu?cs llicn. is not onl> a 
contracture at tJic vesicnl onficc but olj&tnictinn due to vndc stnclurc 
of the posterior urethra Vs statcvl ctewherc thc^c arc usuollv mfiaru- 
matori m tvpe hut oiav not In as^oaotct^ witJi the p^e&cnc^ of bac- 
term on admission 

Chronic Proitathlj —Chrome prostatitis is one of the conditions 
which must frequentiv lye difl’erentmtcil from pn>>tatic obstruction 
Vltliough these eases mav go on to obstruction thev arc pcnerallv 
charactenxed bv pus in Uie prostatic wrctinn less frcqueutlj bac- 
terial infection, chrome mnauimation of the jiostinor urethra veru- 
raontomtis in \nr\^nR iIcprccH stnt lures of the cjaculaturv ducts with 
consequent ilisonlcrs of tlic semmal vesicles and sexual life etc. The 
diagnosis is made on rectal exauunation corcfullv charting the sire 
shape and induration of the prostate bv evstosoopv with charting 
of the contour of the prostatic onfice and its relation to the tngone, 
presence or absence of hvportrophv of the tngone trabeculation, 
cellules bladder diverticula etc With the finger m the rectum and 
the cvstoscope in the urethra the dilTcrcncc betw cen chronic prostatitis 
and definite enlargement of the median oikI lateral portions of the 
prostate can best l>e detcrmmeil I rethroscopv often fumisJies the 
explanation of the irntabilitv dvsuna frequenev and heiiiatuna, and 
other svmptoms which mav simulate prostatic obstruction VV ith the 
c} tftoscope one maj discov er lesions witfaui the bladder whicli produce 
sjTnptoms resembling those of proatntic obstruction Submucous or 
intcRititial cvstitis appears os an elevated red area, aharph demarcated 
from the Burrouiulmg pale mucosa In its center one often sees an 
adbercat exudate or mucus end on further distention of the bladder 
Its surface frequcntl> cracks and blctxls. The condition is not infre- 
quenth associated with median bars or contractures at the vesical 
onh^ It mav be tlic reason wrhv removal of these obstructions does 
not Jeud to normal imnation Other conditions m the bladder such 
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three clean glasses for urinalysis, whieh should be complete and include 
besides simple microscopic study a stained centrifugahzed smear for 
bacteria In some instances it may be advisable to exclude the tubercle 
bacillus By means of the cleansing above described, the Smegma 
bacillus IS eliminated and any acid-fast organisms which are found 
may at once be declared the bacilli of Koch Material for cultures and 
inoculations may also be obtained by the same sterile technique 
Special study of the crystals present may sometimes be desirable, 
especially if calculi or alcaptonuria are suspected 

The frequent determination of the specific giavity is often of great 
importance m determining whether the kidney is able to concentrate 
well It must be taken m conjunction with the amount of fluid con- 
sumed, and the total urine voided A fairly accurate value of the 
renal function may be obtained by multiplying the amount of urine 
passed with the last two figures of the specific gravity, e g , 3000 cc 
times 16 (S G being 1016) 

We have previously referred to the phthalein test Unless the 
patient is able to empty the bladder completely, catheterization is 
usually desirable In cases in which vesical decompression, on account 
of a large residual urine on admission, is being carried out, one must 
wait until the apparatus is removed and the catheter draining the 
bladder empty before the phthalein test can be taken It is essential 
that the patient drink water m large amounts, beginning one-half 
hour before obtaining the phthalein test, and that this be continued 
throughout the test By this means it is possible to obtain the appear- 
ance time, and the half-hour readings, as has been shown before These 
are both essential in order to obtain an accurate idea of the functional 
value of the kidneys, and to prepare a graphic phthalein excretion 
chart As the case progresses, the renal studies should be carried out 
frequently m order to determine the result of treatment and the ap- 
proach of an optimum time for operation The same applies, of course, 
to the other diagnostic studies, which have been previously outlined 

THE DIFFERENTIAL DIAGNOSIS OF PROSTATIC OBSTRUCTION. 

The seventy of the symptoms does not depend upon the size of the 
prostate We have seen many cases m which the prostate was no larger 
than normal, m which the obstruction was very great, and eventually a 
huge amount of residual urine, with finally complete retention developed 
On the other hand, prostatic adenomata of huge size may cause little 
or no obstruction In some of these cases the lateral lobes alone are 
involved The absence of median hjqiertrophy often relieves any 
strain upon the trigone, which is thus able to open the vesical sphincter 
by pullmg down the median portion without much resistance, and in 
consequence, does not h\pertrophy (Fig 355) As seen here, although 
the lateral lobes are greatl}' enlarged, and the urethra many times wider 
than normal, there is very little middle lobe, no hAqiertrophy of the 
trigone, and no trabeculation of the bladder The adenomatous growth. 
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nodule or nitua in tlic po;»tcnor lamella w at once rccoginxc^l hv the 
thinl degree iiKluratiou and markwl iiiciva*e in tliicknc^ of the sul)- 
urethml pnwtatic tissue Tlie s\mi)tonis of cuiiccr ore often txacth 
thc8amcastliObcof]i\i)crtrop]i\ e^pcclal!\ in tlie cu^l^ itage:< l^tcr 
l«m localirctl and in the )>uck hi|w thiglu ami IcgH should make one 
suspicious of cnrcmouia V roentgen niN should be taken eif ewirMi, 
to sec whether metastasei to the hone:* arc present Die cnrciiiouiatoiis 
It'sion IS generally re“COgnize*d In its \cr\ marked induration charted 
os third degree '3uch a finding e\tn tliough it Ik, \ei^ small inae 
make one suspect cnrcmoina and if inijKwsiblc to make a iliagnosis 

ptnneal operation m which the area ma\ be'^n ^lalpatwl ctcuctland 
huhjcctcd to uucroscopic stm)\ should be came'd out 1 lie roentgen 
ni\ IS also eoluablc to diiTerentiate Iietwceii ailcnli and a cnucirous 


nodule of the jirostate 

Streoma.— \a notol in anothtrclmptir sannmm in the region of the 
prostate \cr. rareU uuades die urellira \cMcal neck or bloilder It 
almost ncecr pro<Iuce*s obstruction to unnation until late hutma\ jiro- 
duce frequcQcv owiug to the compression of the bladder from behind 
and reduction of its capacity On examination in most cases the 
diseabc is found largels al>o\e the prostate insoKing onK tlic U}>]>cr 
portion It IS often onturh rctroecsie-Ql wiUi a pn>tnti normal in 
feel below it In rarer iiistanexs the ciituc prostate is meadcil and 
the consistence softer tJian found in coreinoma or c\cn m benign 
h\'pertrophj As Lwing bos sliown anaplastic comnoniQ ina\ also 
present a \cr\ soft mass to the examining finger and exeu under the 
microscope the cells nia> resemble closch tJiose of «arcoinQ Occa 
bionalK the sarcomatous moss found to Ik? niMluIar and not of the 
usual great (hniensions In such cases the recognition of tlie malignant 
nature of the disease is practicallj impossible In cases of absc^ or 
ccUulor breok down of the prostatic tissue tlic txact nature of the 
pathologx ma^ be impossible to rccogmie on rectal cxnuimation 
borcoma of the jiroatote and its ndiicxa is usuallj sucli an cxtcnsii c mass 
when first seen that diagnctois ]>rvsent-* no ilifficuiti Cj stoscopj and 
simultaneous rectal examination should bo earned out in order to 


thorougbh exmluate tlie situotion pre^nt 
CtkuH-— Prostntic calculi hn\o been stmbed lu detail ui another 
chapter In tiic majonti of eases of endogenous prostatit calculi no 
himptoma are produccil for maux xcors lu otlicra uritatiou and ]min 
111 the postenor urethra associated with frofjucncx of unnabon some- 
times with defimtoolistructiou umx cxactlj simulate jirostatic obstruc- 
tion On rectal examination the calculi arc sometimes felt but more 
often the\ are impalpable and oul\ suspected b\ the feehug of crepitus 
In man} casa this too is absent and the diagnosis can only bo made 
h\ X nu s taken b> special technique so that the rays pass directlx 
dowuthes^itofthepeKns aaprefvioush desenbed Not mfrequenth 
the arra of calculi ma> present a bard nodule or moss winch cxactU 
bimulatw caremoma Here again the rocutgen rax furmahea the diac 
uosis. in calculi within the prostatic urethra-exogenous m tx-po— 
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as ulcers, stones, diverticula, encysted calculi, tumors and tuberculous 
lesions are among the most common conditions, which may lead to 
errors m diagnosis Unless careful cystoscopic examination is made, 
one cannot have an accurate idea of the conditions present, not only 
at the prostate orifice, but within the urethra, and the bladder 
It IS certamly indefensible to do piostatic surgery without careful 
cystoscopy Two or three types of telescopes are desirable, m that one 
can then see behind prostatic bars and lobes, obtain an accurate idea 
of the elevation above the trigone, and the projection of the lateral 
lobes into the bladder, and them relation to the anterior and lateral 
vesical walls If diverticula are present, it is frequently possible to 
introduce the cystoscopic beak within them, and determine them size, 
the presence or absence of inflammation, ulceration, calculi, tumors and 
whether the ureteral orifice opens within the diverticulum In rare 
instances the diverticulum is huge and the bladder small, so that the 
diverticulum sometimes takes the pait of the bladder in the collection 
and evacuation of urine With the posterior cystoscope, a diagnosis 
can be made as to the type of mtraurethral obstruction, and particu- 
larly the relation between these lobes and the verumontanum and 
external sphincter Not infrequently enlarged lateral lobes crowd 
down upon the membranous urethra, so that them removal, especially 
with transurethral operations, requires the greatest care to prevent 
serious injury of the sphincter The same thing applies to prosta- 
tectomy, perineal and suprapubic, in both of which the sphincter 
may be so seriously injured as to cause incontinence unless care be 
taken While examining the posterior urethra, one should search for 
ulcers or papillary conditions which suggest carcinoma, and pockets 
which may contain inflammatory products or stones It is most 
important to recognize the presence of both prostatitis and early 
benign hjqiertrophy Not infrequently such cases come for operation, 
but treatment of the prostatitis and elimination of the purulent secre- 
tion by massage and instillations of 0 5 per cent mercurochrome or 
5 per cent argyrol sometimes eliminates all urinary symptoms, and 
immediate need of operation It is possible that it also causes a diminu- 
tion in the size of the lobules and lessens the obstruction It is often 
worth while to try such palliative methods On the other hand, mas- 
sage and instrumentation may increase the obstruction 

Cancer. — As indicated elsewhere, cancer of the prostate is apparently 
increasing as shown by the work of Rich and of Moore, and the statis- 
tics at our clinic as to the frequency of cancer m patients applying foi 
treatment of urinary obstruction In over 50 per cent of the cases, 
which have cancer of the prostate, there is present at the same tune 
h 3 ^pertrophied lobes, generally laterals and a median These generally 
he m front of the carcinomatous area in the posterior lamella The 
presence of the adenomatous lobes may make the recognition of cancer 
difficult The cystoscopic picture generally shows only the adenoma- 
tous lobes at the vesical orifice and within the urethra, but with the 
finger in the rectum, and cystoscope in the urethra, the carcinomatous 
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paradcOTcal njcontintncc In this diiCUisc the scn^on patJjuu\8 to the 
bladder arc injured m tliat the patient cannot know tlit state of \ caical 
distention The bladder muscle is jpvatlv oAcrstrctchetl resulting in 
bCCoadar\ atroph\ There is a question whctlicr one should operate 
to reiuo\e the obstruamn m auA eases espcciallv if incontinmce is 
nut present, and the obstruction not MH inarkeil There arc a hniitcd 

number of eases m which enucleation of tlic lateral ami niwlian lolx^ 
through tJiL perineum lias l>ccn followcti h\ cxeellLiit results in tobies. 

The sN-niptoms of urgcncx and fn-qucnc\ of unnation ore coinmonh 
seen in neurological disease inxohing the motor tracts Ijing- 
worth\ and is ]m\ e show n dehintc changes m c\ stoinetnc readings 
m patients suffenni, from bilateral or unilateral licimplegia para- 
plegia disseminated scleroses ttc inxoKing diirirtnt Icicls of the 
motor tracts. The bladder capaatx is gciiLrallv rciluced TJicn, 
IS h^pe^toalClt^ of the bladder musculature h\'pcractiMt\ of the 
stretch refli-X. i‘requcn<n m eases of bilateral hcmiidegia nia\ amount 
to true incontinence, I hese eases mo\ bo conqdicattsl b\ cnlorgvmcnt 
of the prustotc with residual urine. Prostatettonn ma\ i>t mibcatcd 

THE TEEATMENT OP PBOSTATIC OBSTEUCTIOK 

This deiicnds on a great \anct\ of conditions such as tJio tNpc of 
obstruction the degree of olistniction, the amount of residual iinnc 
the results of back pressure the pre^nce of infection the cardio- 
\Tiscular s> stem the seminal tract the niun>*j)^N chic status llic age 
of the patient ami the general comlition 

As statcil before prostatic obstruction nia\ Ikj due not onh to 
adenomatous h^■pe^t^oph\ but to mam othir conditions such as 
contractures of the acsical orifice liurs \al\es at the prostatic orifice/ 
a'al\es sprmgmg from the \crumontauum c\sts projectmg into the 
bladder or withm the urethra c\-sts of the utnclc prostatic calculi 
(exogenous and endogcuous) areas of caremoma tuberculosis prostn 
titis abscess etc, La<h of these nia\ present a separate problem 
and require differeut medical and surgical treatment. The degree of 
the obstruction is also a \ci^ important iletennming factor as to treat- 
ment. If slight it ma\ be ad\isablc to do notlmig, or to trj local or 
general treatment, \b tlie olwtniction and ohsocmtal amptoms 
become more pronounceil the treatment to lx, cmplovcd niaj be 
progres3i\ elj altered Of great importance is the amount of residual 
unne present the back pressure effort upon the bladder and the kidne\'8 
the changes m the ureters peKes cahccs renal cortex kidnej function 
blood chemistrj etc Other determining factors come from changes 
within the bladder (cellules d^^c^tlcula stones ulcerations infection 
local or remote) The cordio-x oscular condition la also of ^c^J great 
importance and with the de\elopmcnt of high blood-presaurc marked 
cardiac lesions concomitant anginal and cerebral sj mptoms the 
clmical picture and the treatment necessarj raaj rapidlj change 
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they may be ielt by rectum, and demonstrated by means of the roent- 
gen-ray, the passage of instruments (cystoscopy, endoscopy, etc ) The 
presence of calculi in the tissues outside the hypertrophied lobe, and 
generally immediately beneath the posterior layer of prostatic tissue, 
m a considerable number of cases, furnishes another argument for 
permeal prostatectomy 

Tuberculosis,— Tuberculosis is rarely confined within the prostate 
The seminal vesicles are generally the region markedly involved, and 
in most of the cases tuberculous epididymitis also accompanies it In 
one-third of our cases, in which complete extirpation of the seminal 
tract was performed, one kidney was also involved and removed The 
prostatic urethra and bladder may be involved m all tjqies of genito- 
urinary tuberculosis, and furnish the principal symptoms of which the 
patient complains, dysuria, frequency, pyuria, hematuria, pyrexia, etc 
Where the examining finger finds indurated areas and some enlarge- 
ment of the lateral lobes and similar conditions m the seminal vesicles, 
tuberculosis should usuallj'- be suspected In rare instances the tuber- 
culous lesion involves only a portion of the prostate, and is of the 
same induration as carcinoma In such it may be impossible to differ- 
entiate between the tivo conditions. Careful study of the urine, after 
cleansing the glans and urethra, and inoculation of guinea-pigs are 
often necessary to confirm the diagnosis of tuberculosis, and recognize 
this condition as bemg responsible for the symptoms of prostatic 
obstruction 

Neurological Lesions,— These may be accompanied by symptoms 
identical with those of prostatic obstruction— gradually increasing 
residual urine, frequency and difficulty of micturition, etc Xot infre- 
quently symptoms typical of tabes— pain, ataxia, involvement of the 
rectal sphincter, etc —are present, and may clear up the diagnosis 
The prostate is often smaller than normal and the median notch and 
furrow often wide and deep A cystogram will show this to be due to a 
dilatation of the internal sphincter, the prostatic urethra forming a 
funnel-shaped extension of the cystogram If incontinence, generally 
paradoxical, is present, the external sphincter may seem to be dilated 
Cystourethroscopy will usually show a tight external sphincter, and 
above it a dilated prostatic urethra, a wide open vesical neck, and a 
non-hj'pertrophied trigone The bladder wall is usually atonic, 
thin, the muscle bundles fine and not hypertrophied, as in obstruction 
The residual urine may be just as great as m the severest cases of 
prostatic obstruction, but it is usually accompanied by incontinence, 
which IS much rarer in prostatic obstruction A careful neurological 
examination, blood and spinal fluid tests, Wassermann, etc , will 
often clear up the diagnoses Roentgen-rays of the spine are important 
in that the\ not infrequently, show lesions of the sacrum and coccjoc 
and deformities of the spinal column 

Neurological lesions of the brain and spinal cord frequently present 
symptoms suggesting \esical-neck obstruction The cord bladder, as 
produced b% tabes dorsalis may present symptoms of retention and 
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remedies to combat it In blowl-strcnni mfcctiona ^\e lia\c usc<l 
mercurochrome 1 per cent mtra\ ciiou«l> uith splendid results ^ ■\^o 

hft\e also found the use of ^ntcr m large amounts 3000 to 4000 cc 
bj mouth dai\> the best method of not onl> unprowng renal func- 
tion keeping up the blood-pressure but also in flusJiing the unnorv 
tract and a\oiding infection In man\ instances tlio patient will bo 
found to ha\e on!\ inodcrute rc^«lufll unne no impairment of the 
kiduei function or cartlio-\ft.sculQr s\5tcm, and in condition for opera 
twn at once 'Se\crthclcss IkIotc anything is done water b> mouth 
or other routes should l>e forccil h xcept in certam cardiac and ^ os- 
cular conditions it is wise not to ha\o the jiaticnt confined to ImxI 
as he will often become stronger while up and about than wJnlc bing 
for a protractetl period If the lilood studies siiow anemia this should 
be comboted b\ dietetic methods and internal medication and if pro- 
nounced, b\ blood transfusions TJicsc inai be repeated if ncces^an 
to bring the hemoglobin to a fairb nonuul condition Iwforo operation 
It maj e%cn Ikj deaunblc to coxtn out bioo<l transfusion on the morning 
of operation in oixlcr to coiiiliat shock ami sometimes to begin a 
tranalusiou of glucose Iwforc or after making tlie incision m Ncr» 
bad eases. 

Dunng the stage of mcslicnl treatment the gastro-mtcstinal tract 
appetite diet etc. should reccnc expert attention In the jircscncc of 
nausea and the inobiUt) to toko much food or water intra\cnous 


' Piper {lilt adroeeteU tbe u*e of mercuroelintmo Id ik«n of 5 mf. ]jer Vlk>icr«m of 
bodj vrlclit la ocroiballac puerpeimt KpUcemU. lie reported 5 ewe. Plaee tbea «e 
bare oaed inlxBTeooiu lojeetkimi of Baereurochrotoe Id maa> forme of geDorellxod and 
local Infeotiom wltii emne ■ma.dn.y ceeulta. Tltf dra^ hu been Couad tmtiouLiilr 
effeeUp* la B eoU aepUaDaila, aod alao but U> a lew extnt. la ataphTlocoooua blood 
•tieam infeotlona. A aamber of exOeordloAiy cum of (treptocooeuJ wplloomiu ba\e 
boenreporied aloof with laany failarea. lalocaJ coodiUona. nicbuboQaaod eaibuiiclea, 
aod oUmt lido Infcctiona, auui7«xoeQeDt malt* ha e been obtaloed. In itaphylocooeua 
mfecUooa of the nrlnarr trael, DeoatepbeDainlDe max be looro cffeotfve Two or three 
doeea, bcfinnliif with 0.3 cm., wdl often complstolx eradicate a nreie blood-cUeam 
infetdoo. It la al»3 ralnable Is tbe tiealnient of deep^aeatod foutfTheai Infeetlona, but 
here mermrochrome wetna to fiTe aoEnewhat better reeuita. We do not sow a«3 the 
oiiclnal doaafB of nurouroohrome (5 mf, per kOocram of bodj weifht) but atari ceriaraUx 
in the adult with 13 oe. of a 1 per cent wlntioa. The druf may be introduood In the 
wmo vain repeatedly without prodadne phleUtla. The injection la uaually followed 
by a pTODOunoed reaciioo. rlae In temperaturo eometlntm an Innreaaa of 4 to 6 F., 
naoaea, TsmiUnf and dlartbea. Bomewhat etmllaf roactlDiia are produoed by Tuloaa 
other intraT«EKttia and Intramoaoular InleotloQa. I hare nirrer wes a reaetktn aa eeveie 
hare in Kune ceaea of blood txanafualon. The effect wenowbeUere la peoduoed by 
rt tm u l a t ioD of antfbodlea, and dofenae reaotlona. In which tba fever may play an Impor 
P*rt. Although It may make the blood haatenoetaUe. It dcM not wi.Vn jp mxnl- 
w ahows by HiU and Colaton, The Injeetion ahoold be repoated at Interrala of 
tw three ^ four daya, with an inorMW In the doaaf* af3to3oc.ofalper cent 
r^tJon tlino Ona abould look for cInfiWUa, and immedlataly atop the tielticwnt 
Dywntericatoolamaycallfbraeewatkmlnttaatinent Theprewnce 
of al^btmdn may alao retard the treatment for a few daya. bat In tlwuaanda of t^Sone 
^ *•'“ “Phnti* foUow in fact, we have frequently need the droa in euw 

^pyeknwphiitia. In whloli white and rod blood oella ard albumin wete i 

with good rawilta. other disiawhloh aia alao Tahiahla In IntraveT^i^vilJ^ 

In our opinion, before lone, the truth of ffiulkh a nromoi^^t?? t^W 
the future many hriertiona dkaawe would h»SSed^S^S2nS^ ^ 

of intrarwnooa therapy U finaUr eUmlnatMl , •™bi(ie toward all forma 

medical pcofewion. ennanated from kud, Importut m«nben of the 
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The duration of treatment necessary before the patient can be brought 
mto an optimum condition for operation varies considerably 

On the arrival of the patient at the office or out-patient department, 
after a thorough history has been taken and carefuUy studied, one 
should proceed to study not only the tjqie of obstruction present, but aU 
comphcatmg conditions which accompany it Great age is a very 
serious comphcation Whereas the mortality between sixty and 
seventy years is about the same as betv'een fifty and sixty, after 
seventy-five the mortality of all procedures increases rapidly, and 
betv^een eighty and ninety, is five to six times as great as between 
sixty and seventy years Nevertheless, one cannot escape operatmg, 
even m the very aged ^Ve have personally had a patient aged ninety- 
five years, and Arthur Cecil reports that he carried out perineal pros- 
tatectomy successfully m a patient aged mnety-mne years In 
these very old men, the greatest care is necessary to get them mto an 
optimum condition for operation by supportive treatment, cardio- 
vascular remedies, catheterization, intermittent, or retained, if neces- 
sary on account of residual urine, the usual steps to combat renal 
impairment, infection, etc 

Percussion of the abdomen to determme the presence of considerable 
residual urine, as remarked before, is an important primary step If 
considerable residual urine is discovered, a catheter should be passed 
and the pressure immediately determmed, and if high, decompression 
carried out This should be progressive and last over a period of 
twenty-four to forty-eight hours During this period the patient is 
given water m large amounts to drink, and if necessary, infusions of 
salt solution beneath the breast or fascia lata or transfusions of glucose, 

5 per cent, into some vem, preferably one of those around the ankle 
or foot The important thmg is to stimulate renal funetion and pre- 
vent suppression 

The phthalein test ls obtained as soon as the residual urine and 
bladder capacity have been noted In takmg the phthalem test, the 
appearance time, the amount excreted m four successive half-hours is 
determmed and charted The phthalem test is repeated three tunes 
a week, or more often, if necessary Estimations of the blood urea 
are made on admission, and if they reveal a retention of urea, repeated 
at intervals three times a week These findmgs should also be charted 
As stated before, comparison of the phthalein and blood urea curves 
form a most mterestmg study of the progress of the case One gener- 
ally sees a remarkable mverse parallehsm, and can tell at a glance the 
approach of the optimum condition for operation Whth these, one is 
able to quicklj'^ recognize changes m the condition, the need of addi- 
tional treatment, or the use of other methods The chartmg of the 
blood-pressure, which should be done daily, also furmshes an important 
comparison with the functional test Durmg this period every effort 
should be made to prevent infection by thorough antiseptic treatment, 
and if the onset of fever mdicates that infection has occurred, one 
should determme, if possible, the focus and undertake the proper 
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kidnc\ retnoriA, Tlic poAi>ibilit> «f aucli occurancca slious tlu imi>or- 
taoct. ot {requint anti can.(ul local anil aUlummal cxuuimatioiis 
During the continuance of blatidcr (Intiiiuge tlirouph a |HnncaI supra- 
pubic or urctliral catheter gcuem! lavage of tlie blatldcr witli small 
amounts of mild antiseptics l>onc acitl i>ota.ssium jwrmaiiganatc 
etc should l)e earned out Vfter washing out tJie deposition of o to 
10 cc o per cent orgjrol or 05 per cent mcrcurochroint maj Ih. ttfoe- 
tive in the prev'ention of stone mcnestation uikui tlie catlietcr or 
suprapubic tulK If j>oa.siblc the unnt tdiould be kept acid b\ nppro- 
pnatc means ^^^tll the advent of \tr\ alkaline or nniinoniac-al unnt 
the profuse ocemm-nce of mucus is actmiuiuinietl bv depoMtiun of 
unnurv salts incrustation on tulies foniiation of calculi m bladder 
cellules or ihvertinila and senous complications Sotlium acul phos- 
phate 10 pr tj (L l)v mouth and mjections of acetic acid 2 per cent 
mto wouml and bladder uiaj lie helpful Infe'ctiou of the utminal 
vcijcles also plavs a \erv important ]Mirt m the course of the disease 
A fulminatmg epididjmitis mov protlucc a 'Venous situation nxiuuing 
evacuation As a rule however devatiun of tJic scrotum and appli- 
cation of an ice-bag is hulEcient to caUH a gradual dboppcarance of the 
epuIid^TDitis, If however tJic infection is octuuiiMmictl i)} a pood deal 
of prostration fevtr ancmio and increasing weakness free drainage 
should be adopted m onlcr to prevent gencraUied sepsis or great 
impairment of strength 

In rfeum6 one must accentuate the fact that the ]>cnod between 
examination and operation is one frauplit w itb ]>o&sibiIities of dangerous 
complications but that vath untunng vngihmce v csical drainage renal 
and cardio-vTisculor tlicrapv amaxiiig benefit maj be accomplished 
Patients thought at first to l>c bejond surgical rebef ma\ often be 
brought to a conditiou so gooil that almost anv operation niav be 
earned out with success 


HyfJenio Coniidentioiis.— Ilie same genera] rules of Ijvgienc opplj 
to these elderlv patients as applv to anv condition of ill health in a man 
of mature v care It is especmllv important that the diet at all times 
should be mild fruit jmces arc distmctlj beneficial ChiUmg of the 
bodj wetting the feet violent exercise and m fact anvthing which 
would tend to increase congestion of the pclvuc organs will cause 
an mcrease of the distressing ^Tuptoms. In the eariicr stages the 
patient often is tempted to hold lus urme longer tbnn he should 
This has ven frequenth been followed b\ acute retention and hna 
led to the first mtroduction of a catheter Out-of-door life moderate 
exercise a bland diet r^lontj of the bowels, regulantj of meals 
atatmenTO from alcohol regular hours of sleep a constant protection 
of the abdomen and pelvis from sudden cfaiUmg— these are the most 
im^rtant details m the life of the patient with an enlarging prostate 
the t^tment of tlie earlv stages of enlargement of the prostate 
rwlve thei^Kea almost entu^b mto treatment of urmorv stasis 
infections of the bladder and kidne; appear and need to be dealt 
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glucose 5 pel cent may for a time be effective If the vomiting contin- 
ues, the use of the duodenal tube may be of great value By passing 
it through the nose, it may be retained for a long period without 
removal In one of my cases, it required five weeks to conquer the 
vomiting and to get sufficient food and water to combat the serious 
general cardiac and renal conditions which were present ^ It is abso- 
utely amazing what can be accomplished by the metliods outlined 
above Patients who on admission are so desperately ill that consul- 
tants are apt to warn against any operative procedure, may be got 
eventually into a comparatively good condition, so that any operation 
required may be carried out without mucli danger or difficulty 
The use of the catheter requires much attention and skill It should 
be introduced without traumatism It should not produce vesical 
spasm or hemorrhage It should be removed befoie serious urethritis 


or periurethral inflammation, infection, etc , occur If the use of the 
retained catheter becomes difficult, painful or unsatisfactory, after 
repeated attempts with various instruments, one must consider other 
forms of drainage, if tlie condition of renal function, etc , indicates 
that the patient is not ready for operation The usual practice is to 
carry out suprapubic drainage In many clinics it is indeed quite 
common to insert a suprapubic dram as the first stage operation in 
most cases Statistics, we believe, show conelusively that this is not 
wise practice, that the suprapubic operation carries with it a mortality 
vary mg from 1 to 10 per cent, according to the condition of the patient, 
the extent of infection, the clinic and the operator We have found 
it necessary to carry out suprapubic drainage in not more than 2 to 3 
per cent of the patients requiring operation for prostatic obstruction, 
and have recently found that where a catheter in the penile urethra 
IS insupportable, a small incision through the bulbous urethia with the 
insertion of a catheter through the prostatic urethra into the bladder 
IS well tolerated It gives, in fact, better results tlian suprapubic 
drainage, which is not only uphill, but may be complicated by local 


and generalized infection If a periurethi al, periprostatic or peri- 
vesical abscess develops during the course of drainage, immediate 
attention should be given to prevent a generalization of the infection 
Prompt incision, drainage, irrigation, packing, etc , is generally advis- 
able In the case of prostatic infection, it may be well, after thoroughly 
washmg out the puiulent material, to carry out prostatic enucleation 
In other cases it may be well to wait a few days m order to operate 
through a cleaner wound Should perivesicular and submuscular 
infections occur during the continuance of suprapubic dramage, liberal 
incision, inspection, evacuation and drainage should be provided In 
rare instances the infection may travel upward m the sheaths of the 
recti muscles or between the peritoneum and posterior surface of the 
abdominal muscles If recognizable, such conditions should be met 
surgically The same applies to inflammatory extensions and extra- 
vasations, which sometimes occur upward and outward towards the 


1 Jour Am Med Assn , 94, 1830, 1930 
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pro\Tded its use is fouDcUo bc”unnttcndc<l with anj 9i>ccinl troiil)lt or 
discomfort 

Intermittent Catheteriim — \a a tciuponir\ uq>ctliLnt to rtlicic an 
olistmction which ma\ be exp*^*-**! mtcmuttcut 

cathctcn>m is simple and efficient It has its danpin winch consist 
first of possibilities of septic infection which while tJle^ nm\ here- 
ductal to a mmmiuni bj extreme con. arc ncMrtlulcss alwajsjircscnt 
and iQ the peculiar conditions winch surround iiaticnts sujrcrmp from 
urethral olwtniction the nccei^a^> prc-cautions arc usuuU> sooner or 
later impcrfccth obscricil and the intitxliiction of sepsis takes place 
It is a matter of occasional obstnation howcicr tliut certain ludiMil 
uals exhibit a markc“d immumtj to tJic results of such infection mdeed 
m some cases the use of an unclean catheter is jicrsistctl m for jears 
with the production of oid\ a nctn woilcrate amount of septic mfectiou 
m the bladder lliesc eases however arc so rare as to make more 
emphatic the statement that the continuwl use of a catlictcr is sure to 
result in a train of septic eouscciucnce-s of the most stnous character 
The majontv of i>aticnts who ele‘ct to depend upon tlic contmued ilsc 
of the catheter for unnar* relief enter upon a course whicli m itself 
progresses steadib to fatal tcmunation within n bncf ]>cnod 

The second danger of attending the usc of a catlictcr is tJic uumcdiute 
constitutional reaction w hidi in occasional instances has been obsen c'd 
to follow Its Use a reaction so profound in s:>mo cases as to tennuiato 
m death withm a \er> few hours 

The third danger is referable to the local imtatioo, or traumatism 
with which its mtroduction is attended \a the result of this there 
is pam and constitutional disturbance, though of a leaser degree 
than has already been mentioucil which follows eadi attempt at the 
introduction of the catheter In those coudihous of obstruction duo 
to prostatic enlargement in which the question of catheter reheJ comes 
up for consideration the character of the obstruction is such os fre- 
quently to insure and accentuate the pains and difficulties just indi- 
cated These difficulties may often be very greatly lessened or modified 
by the choice of the best model of on instrument or by skill m its 
mtroduction but in many coses even with the highest degree of skill 
and the best of instruments the local irritation mcidcnt to persistent 
attempts at the use of a catheter becomes so great as to be a senous 
dement in the dangers of the case. 

The Caihdrr a dfmeure —As a substitute for mtemuttent cathetensm 
the permanent tving m place m the bladder of a catheter is to be con- 
sidered Its value has received the commendation of men of the high 
estauthontv I’racticaUv however it is found that marked diiferenccs 
09 to their ability to tolerate the presence m the 
iiremra of the instrument. AMien it can be tolerated its use is free 
Irom the sp^l difficulties and misenes mcident to the contmued fre- 
quent mt^uction of an mstrument especially m those cases m which 
the introduction of an instrument is difficult. In the best of cases 
however there is a certam amount of imtabon of the urethral mucosa 
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When the symptoms m the eaily stage are intensified by the incidence 
of congestion oi inflammation of the prostate they may be dealt with by 
non-operative methods This consists of lelieving the congestion of the 
pelvic organs as much as possible, by administering enemata to empty 
the bowel, by repeated sitz baths, by hot rectal irrigations, by pros- 
tatic massage, and by the exhibition of such drugs as urotiopin, 
benzoate of soda, santal oil and the various balsams 

Intra-urethral Methods of Treatment.— Dr Gardmei piesented well 
this aspect of prostatic theiapy m the last edition As a palliative 
measuie m enlargements of the prostate due to congestion and inflam- 
matory processes, tlie catheter is fiequently employed Its uses m 
the eaily stages of a true hypertiophy of the prostate have aheady 
been referred to 

There aie, howevei, a set of cases in which mtra-urethial methods of 
treatment should be the methods of choice These methods lange 
from minoi surgical procedures carried out through an endoscope, 
including the application of the high-frequency spark, to the more 
radical punch operation of Young and the moie dangerous galvano- 
cautery operation of Bottmi and the modification of this method 
advised by Chetwood The cases m which these methods of treatment 
are called for are those which fall into the class already described under 
Urinary Obstruction without Hypertrophy of the Prostate, i e , sub- 
mucous fibrosis, defoimed orifice due to inflammation, and hyperplasia 
of the suburethral and subtrigonal group of glands 

The contra-mdications to the more radical operation of prosta- 
tectomy are practically the same as those governing any major surgical 
operation m a patient of the same age 

We divide then our recommendations for treatment into four classes 

1 Palliative treatment in the prostatic enlargements due to congestive 
or inflammatory causes, also m the cases m which surgical operation is 
contra-indicated 

2 Intra-urethral surgical treatment m the cases of urinary obstruction 
without hypertrophy of the prostate 

3 Suprapubic cyslostomy, as a preliminary step to prostatectomy, 
and as a permanent means of relieving retention of urine m cases in 
which prostatectomy is contraindicated 

4 Prostatectomy, either permeal or supiapubic transvesical, m all 
cases of true hypertrophy of the prostate 

Palhative Treatment.— Why is this not justifiable m the cases of 
true prostatic hypertrophy^ It may be tried as a temporary expedient, 
and then only in the early stages of the disease, but m the light of our 
present experience always under protest lather than as a measure 
possessing the full recommendation of the surgeon 

Doubtless m many cases operation on the first appeal ance of serious 
obstructive symptoms will be impracticable, either through the disin- 
clination of the patient to submit to such an operation as prostatectomy , 
or his inability to give up from his occupation the time required for its 
performance and recovery thereupon The catheter may be employed. 
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at Its distal end, u connected with one ann of a -glass UiIk The 
other ann of the \ tul)c lh hooked o\cr die ctlgc of a aHxjitQcIc Imng 
at the foot of the Ix^l ^^’hcll all u conuecteil the clnuip n renio\e‘tl 
from the catheter and the height of the unne re-explaclc is adjustetl 
to a lc^el at which tlic unne will just tncUe o\cr into it on de“e]) inspi- 
ration The tube is elaini>cd wjien tlic patient is fnl batlietl or when 
ajiN iQONcnicnt la to l>c undertaken which will disturb the relative 
level of the blailder and the outlet An onlnmrv doiidie imil ninke*s a 
good receptacle since tlic accumulatetl unne inav l>e reinoveil bv 
removing the stopper from tlie outlet witliout tlistiirbing its level 
The receptacle IS low cresl 2^>ctn cne-hdav until tlic blailder lias cinjitiesl 
itself or until the lew cl of the outlet isapproxnnutelj that of tlie hluddcr 
AVhen this level is re*aclictl (lie bladder is usuallv almost if not (juito 
emptj However if 200 or M)0 cc of unne remain the intravesical 
pressuro is reslucetl to ml and then, is no danger in comiiletmg the 
emptying of the bladder 

Preliminiry O^ierations.— 1 Those Operations Necessitsted bj InabU- 
ity to Seeore Sstlsisotory Drsinsfe with a Urethisl Catheter —In niv 
eorlv work I emplovesl onlv intennittent cotlietcr ilrainogc Vrthur 
Ccci! who was mv ilAuIent Urologist at tJmt time lias continued 
this practice and he has one of tlie lowest mortalities in the liiston 
of penneal prostatectomj Ics^ tliaii 1 })cr cent It is ■^uictimes verj 
difficult to pass a catheter <Iuc to the great vanctv of conditions pre- 
vnousij descrilxd Catlictcruatioii cvxrv fenv hours or bufiicientlv 
frequent to prevent ovcnlistention and back prc5>surc cifects upon the 
upper unnarv tract mav be impossible On this account tlic use of on 
inljnng catheter has become almost universal Often drainage through 
an mlvTng catheter is entirelv satisfactorj The patient Jios no «lis- 
comfort drainage is quite perfect and the progress of tJie patient 
entrrelv »atisfactor> In other mslanccs it is diihcult to get tJic cathe- 
ter properl) adjuateiL There niov lie pain ble^cding llemoval on 
account of blood clots iua> bo requircil suppuration around tlic pros- 
tate and uretliro mav made innncdiatc rcuiovol of the catheter ncces- 
sarj As stated before while a catlicter remains m the urethra for 


contmuous drainage the greatest core should bo taken to prevent 
infection both of the bUulder and urethra. A search for jienurethral 
and penprostatic abscesses should bo made frequcntlj as these maj 
lead to senoufl blood stream infectiona pyelonephritis etc When the 
^ of a catlieter either intermittent or permanent, becomes unsatis- 
f^ory m the presence of considerablo residual unne and danger of 
back pressure the surgeon is confronted w ith the question of what 
should bo the next step 

Supmpufrw ArpxmHoii of iht> Bladder —In rare mstauceu if the 
renal function is good suprapubic puncture with a small needle and 
^iration of the bladder contents may be satisfactory to tide over 
tne emergencies m which it was impoMible to pass a catheter After 
one aspiretion the congebtion may be reheved and the patient mav 
Old naturallv or a catheter may bo passed easily There ore in- 
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which attends its presence in the uiethra, a moderate uiethritis is 
produced The irritation of the deep urethra is of special consequence 
in this connection, if, as seems to be well substantiated, tliere is any 
special nervous relation between this portion of the urethia and the 
secretory apparatus of the kidneys One of the alarming results which 



Fio 385 — Simple method of gradually emptying 
a chrome distended bladder 


attend the second group of 
dangers connected with the 
use of the catheter, already 
alluded to, is anuria directly 
dependent upon the irrita- 
tion of the deep urethra, 
caused by the use of a 
catheter This reflex effect 
upon the zenal secietory 
appaiatus must be kept m 
mind m determining the 
propriety of introducing or 
maintaining a permanent 
urethral catheter This 
must be of special import- 
ance m those cases in which 
reflex renal disturbances de- 
pendent upon urethral and 
bladder conditions have al- 
ready been demonstrated 
It is m this last group of 
cases more particularly that, 
as a substitute for a per- 
manent urethral catheter, 
the opening of the bladder 
above the pubis and the 
securing within the opening 
of a suitable dram to relieve 
the urethra entirely sug- 
gests itself 

The Gradual Withdrawal 
of Residual TJnne —An in- 
genious method described 
by Van Zwalenburg, has 
been used attheMayo Clinic 


since January 1, 1921 

Method of Apphcatwn —The patient is placed m a hospital and made 
comfortable m a warm bed A soft rubber catheter is introduced 


with all aseptic precautions and fastened m place without permitting 
the escape of any urine This procedure is possible except m occasional 
cases m which the catheter has to be passed on a metal guide In 
these cases a minimum loss of urine occurs, usually from 10 cc to 
15 cc The catheter is then connected to a G-foot rubber tube, which 
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hours tn onlcr to q\-oi(1 a sudilcn drop in Idood-jii^urc, supprusiion 
of unne heniorrhaRe into the unnarN tract etc as de:,cnb«l else- 
where 

Frank Kidd of lA>ndon dc\^^«^ an iiigcmous nistniinciit forpro\id 
lofi \csical drumap. uithout infection of tho sujirapubic uound' 
-Vfter cxposiiiK the bladder a Maleeot rublicr tiil>e \ni3 iiLs.rtcd througli 
the anterior uoll of tlic liladdcr In means of a strict c<piipi>cd inth a 
kmfc at the tip of tho obturator jioi^ing tlirougli the tip of tlic catheter 
On withdrawal of tile stvlet the cuUieter was ojienetl The incision 
in the bladder was therefoa mailer than the dniinogc tube winch 
allowed no leokngc of unne 

Another technique was tlmt ad\ocale“<l b% NelT ami also l^^ Ke\c3 
This consistetl of a small sujirapiilnc incision exjKJsurc of a small area 
of \csiical wall and ni'^rtion of a gauze |>ack There was a lapse of 
seicral da\s during wlucli tlie wound was supjkih:!! to ha\e liccoine 
walled off after winch an oiKiiing was imule m the bladder and a 
drainage tul>e inserted effort Itiing matlc to lm\c a tight fit so that 
there would l)c little or no leakage mto tlic j)re\iuusl\ fonne<l supra 
pubic tract The objext of this pnx-ctlun. as dc 2 scnl>c<l b\ its l)ro))on 
ents Is to preNcnt that \en frequent and dangerous conijdicatiou 
of suprapubic drainage \i* pre'cMcal infection extraxasution l)ene*atli 
the niusdes nn<I pentoneum gcneraliu'tl hc|>sis etc 
SnyrapMlie drainage os usuuUx )Hrfonneti I>ogins wjtJi a inetjuin 
inasion 1 to 0 an in length sc|uiration of 11 ) 01 X 1:11 uiuscIe’S dislocation 
ofthepcntoncinu upwanl incision of the prci crucid fasew excellent ex- 
posure of the bladder wall to l>e certain that no pentoneum intervenes 
and puncture mto the bladder Most oj^raton )m\ e thought it ad\ is- 
able to insert the finger obtain on accurate iden of tlie prostatic ob- 
struction thi tvpe size and location of the \-anous lolxa thccoiHhtion 
of the \esicol orifice, the detennioatioii whctlar prostutcctomv or a 
punch operation upon a median bar or xcsical ne*ck contracture would 
suffice Search of the bladder for stones diverticula tumors tngonal 
hx-pcrtroph\ that might pro*luce olistruction hour-glass bloidder 
and other pathological conditions A tube was then inserted tlie 
bladder closed tightlv around it the buprapuhic wound approxuiiatcd 
with silver wire so as to bnng together fascia muscles oml skin and 
prevent mtramuscular cxtravTisation Suprapubic gauxo dram to take 
care of prevesical leakage or infection was also supplied 

It was m 1898 that wc first saw the marvelous results that might be 
obtained b> suprapubic dramoge m a desperate case of urcmis The 
patient was unconsaous his bladder greatlj o\crdiatcndcd and enthe- 
ter^tion was impossible. Dr Bloodgood made a suprapubic mcision 
and inserted a drauL This was followed b> a ensis m which the patient 
had suppression and almost died but bv means of infernal hjdro- 
therapv cardiac stimulants, etc he gnuluallj came out of his uremia 
and rapidlv improved m strength so that withm a^month I was able 
to cam out a suprapubic prostatectomv the flrjt performed m the 

Bxit, Jour UioL, 1, 305 1929 
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stances m which suprapubic puncture has been lepeated many times 
One operator leported that he had used it one hundred times in the 
same case With the piesence of infection suprapubic puncture is not 
an entirely sate procedure 

Some twenty years ago von Bergman attempted to produce a sig- 
moid suprapubic tiact, which Avould have a valvular action, and allow 
urine to escape only intermittently when the abdominal muscles Avere 
put in action I happened to be piesent Avhen one of these operations 
Avas carried out The procedure consisted in plunging the trocar 
through the skin into tlie lectus fascia, then traveling doAvn the lectus 
until the prevesical space Avas reached, and plunging it directly into 
the distended bladder Through this tiocar a tube Avas inserted into 
the bladder and kept there until a solid Availed sinus Avas produced 
The tube Avas tlien AvitlidraA\m and the suprapubic “sigmoid sinus” 
Avas supposed to furnish an intermittent escape for the urine, Avhich 
Avould be operated by muscular contraction Tavo days later, m the 
autopsy room, I saw the same patient The trocar had gone Avell 
beyond the rectus muscle, and punctured tAVO loops of intestine before 
entering the bladder 

Many years previous to this Hunter McGuire had produced a sig- 
moid suprapubic sinus by an open operation After carrying out the 
usual suprapubic cystotomy, and introducing the rubber drainage 
tube, he brought it beneath the rectus muscle, and out at an entirely 
different level from that in which he made the cystotomy This Avas 
left in place until a sinus A\''as formed, and the patient able to void 
urme at Avdl through this sigmoid sinus No such danger attended its 
formation, as in the case of von Bergman’s method, Avhich appeared 
years later 

About 1895 the Bloodgood bag Avas in vogue This consisted of a 
rubber bag much like a small hot-Avater bottle, Avhich Avas fastened 
by its side to a gutta-percha suprapubic tube The bag Avas strapped 
around the Avaist The patient Avore this on the front of his abdomen, 
and evacuated it periodically Very satisfactory drainage Avas thus 
obtained Other apparatus, by means of AA^hich suprapubic dramage 
tubes may be connected Avith rubber bags Avorn doAvn the leg, or simply 
emptied intermittently are the methods usually employed if long con- 
tmued drainage is necessary 

Suprapubic drainage, by the simple insertion of a trocar through the 
skin mto the bladder Avithout any attempt to produce a sigmoid sphmc- 
ter-like tract has long been practised by occasional operators Loiver 
is still an adAmcate of this method The bladdei must be fully distended 
A trocar, Avhich aviU carry a fair-sized catheter, is plunged through the 
skin and muscles just above the pubic bones mto the bladder The 
obturator is AvithdraA\n, and a catheter inserted If the distention is 
great, one should not evacuate the bladder, but obtain the intravesical 
pressure, attach a decompression apparatus, and fix the outlet onl}'’ a 
few centimeters beloAv the intravesical pressure The outlet should 
be gradually Ioaa ered in the course of the next tAventy-four to thirty-six 
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suprapubic drainage ami the H'cond prostatcctonn perfonucii as 
Hjon after the first operation 05 the condition of the patitnt pcnnits 
If pcrforaicd before much cicatruntion occurs tJic suprapubic wound 
facilitates the ojKration of ^uprapuhlc enucleation If done 'ome weeks 
after the suprapubic ilraimgc oiwmtion the iieevs.itN to incise 
e.vn>c or at am rate greath enlarge the old '•urns ctrtamlx makes 
suprapubic prustatt'ctoim more dilEciiIt It has bexn our practice 
m such cases to con ider •'Uch an old <inus an indication for enucleating 
the prostate through the jicnntiini 

brclhrotiomy Thrungk the liuihouM Ltcihra —It has 1k.xu our prac- 
tice IQ some cases in which an inlMiig uretliral catlieter was not 
well home b\ the patient or was follow cil b\ coiiiphcnlions as 
abo\x descnlicil to make an incLion through the bullious urctliro 
and insert through iC a cathetir dnvetlx into tlie prostatic urethra 
and into the bladder Tins procedure can l>c camcti out in the 
patients I>e<l if ncccasan under local ane'sthuMa The urctJira is 
rtpulK opened upon a sjund onil a calJitter inscrtctl Dramage 
through a penneal ujretbrotoiii\ has the advantage that it avoids 
completclv anv danger of cvimvasotion urn! s.psis which so frcquentlv 
follow 8 suprapubic drainage Tin poticnt can also l>c allow cil to leav e 
his bed and walk, and is not exiiifiocd to bis bock for a prolongtil period 
The down-hill drainage has provevl moa satndoctorv than the uphDl 
suprapubic tul)e. In some verv severe cases witji great nupaimient 
of renal function severe canIio-\iij<rular conditions have eventuaUv 
reached a condition ui which penneal prostatcctomv could l>c sucecss- 
fulh earned out 

During the Period nf Drainage the Therapy 14 1 aried —The whole 
procedure depends entirch on the comlition of the patient One 
must fin.t delertmne the condition of the kidncvs, the cardio-vascu- 
lar svstem the blood chemistrv and the gcncnl strength of the 
patient. Great age aUo plavs a v'crj important part \3 indicated 
elsewhere the hlailder shouhl alwovs be pennlssed before being 
emptied b\ urcthrol cathctenxatioii suprapubic or penneal drainage 
If considcrablv distended the bladder should not be emptied os 
stated before and the v csical pressure or intrav esicul tension obtamed 
before alkming anv unnt to escape If the residual unne is not great 
sa\ TOO cc, and the bladder not pcrcussiblc al)OV e the pubes the blad 
der mav be emptied completclv b\ means of a catheter or at c^sto 
wpv and a detenmnation made as to whether an mlvnug catheter 
should be emploved If the pbthalem test shows good function this 
IS confirmed b\ a normal blood urea and if the cardiovascular and 
Ren^ condition is good operation mav be undertaken without delav 
If however thete examinations show the neccsaitv for continuing 
dramage the patient should l>c given appropriate internal treatment 
c^iitmg of hvdrothenipv water m lai^ amount bv mouth or by 
iwum subcuUneou>h intravenous mjections of salt solution or 
glucose being preferable. 

Support^^e mcaiUTES for the heart of which digltaha and morphui 
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Johns Hopkins Hospital, Baltimore, Md There was a huge middle 
lobe piesent, and I had great difficulty m enucleating with my finger 
the deeper mti a-pi ostatic portion of the hypertrophy An Irish orderly 
suggested that he insert his fingei, push up the prostatic mass, and 
assist me m getting it out I took his hint, and inserted my own gloved 
fingei into tlie rectum This bi-digital, lecto-vesical method of enu- 
cleation was subsequently, at my instance, described by Guiteras 
in a paper in ‘'Prostatectomy in America” at the 1900 International 
Congress of Medicine m Pans Freyer happened to be present, as he 
had just lead a paper on htholapaxy Three months later he published 
cases in which he had emploj'-ed this technique, but forgot to mention 
its American oiigin In fact he described it as a method, original 
with him In numerous other publications he demonstrated the 
great value of suprapubic piostatectomy and the “Freyer method” 
by the self-same technique is now regarded all over Europe as the 
method of choice 

[The operation of Fiej^ei was dnectly copied from the operation of 
Fullei, a clear account of which was fiist published m 1895 There can 
be no doubt that the prioiity of this relatively complete operation 
belongs to Fuller and not to Freyer —Editor ] 

The postoperative treatment m cases which have been subjected 
to suprapubic operation for drainage requires great care The bladder 
should be iriigated, but only with such small amounts as to avoid 
evtiavasation The gauze dram should be removed in a few days, and 
fiequent examination of the prevesical space and the flanks to see 
whether extravasation or deep-seated suppuration is occurring At 
the same time, every effort should be made to keep tlie kidneys func- 
tioning, and if possible, to improve them Water m large amount by 
mouth, rectum, beneath the skin (salt solution intravenously) glucose 
and even blood transfusions may be desirable 

In the presence of such severe uremia that nausea and vomiting are 
constant, a tube inserted into the stomach, or preferably into the duo- 
denum affords a chance to give water and liquid food During this 
time frequent estimations of the phthalem excretion and the blood 
urea should be made to gauge the condition of the patient and note 
the improvement from day to day It is amazing what can be accom- 
plished by drainage through a catheter or a suprapubic drainage tube 

The Damjers of Suprapubic Drainaqe —Volumes have been wiitten 
on this subject, and the estimate of its dangers has varied gieatly 
Gardiner considered that the mortality of simple suprapubic drainage 
in cases of enlarged prostate was about 3 per cent In other climes 
it is distinctly less At one of the gieat metropolitan public hospitals, 
m which indigent patients are said to come m extremis, the general 
mortalitv after suprapubic diainage was figured at 15 per cent or more 
In private patients the same operators had a far less mortahtj^ Never- 
theless, suprapubic drainage has to be consideied a definite risk, and 
in m\' opinion to be avoided if possible There are others who maintain 
that most prostatectomies should be done in tvvo stages, the first being 
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aipmfHjhic (Irainagu ami the Hjcond pro^tatcctonn iwrfoniicti as 
soon after tltc first operutmn as the condition of the |>aticnt jKTiuiti 
If perfonuod l)cfon, much (.icatnxatioii occiirs tin. supmpuhic wound 
facilitated the ojK ration of suprapubic cniiclcnt ion If done ''Onic w ecks 
after the suprapubic dramoRe oi>cmtion tlio ncct“v“Ut\ to incise 
excise or at aii\ rate prcatlv cnlurRc the old ''inus exrtaiiih inakcd 
suprapubic pmatati‘ctum\ more difficult It has liccii our jiracticc 
m such eases to consider such an old Mims an iiidiciition for eiiucle^atiUR 
tlic iirostate tliruugh the |>enntuni 

Urdhrorioniy Thniugh the Itulbous Vretbra —It lias Ik'hi our jirac 
ticc m «omo eases in which an iiiImiir urethral catheter was not 
well Iwmc h\ the jiaticnt or was foilouisl 1)\ complicTitions as 
aboec descnlKtl to make an mcLMon tlmnigh the bullioiis urethra 
and insert tlirougli it a calhttor dirccth into the pnistatic urethra 
and into the bladder Tins procetlure cun Ik. cametl out in the 
patients lied if netiiisan under local ancstlicMa The urctlira is 
rapidlj opened upon a viund and a catheter inserted Drainage 
through a penneal urethrotome has the ndvuntage that it aeoids 
compietch an\ danRcrof cxtruxasotioii and seiisis which so frcciucntlj 
follows buprapuhic drainage Tliciwticnt can also l)c allow esi to lca\e 
his bed otKl walk and is not confine’ll to Insiiack for a prolonged period 
The (lown-hill drnuiogc has pro\c«l more sotisfacton tlian the uphill 
supnipuhic tube In some \cr\ severe eases with great nnpamnent 
of renal function severe canho-vasculnr conditions have eventually 
reached a condition in whicli iwnncnl prostatcctoniv could be success- 
fullv earned out 

During ike Perujtl of Drainage ihe Therapy i$ 1 arird— Tlio whole 
procedure depends cntirelv on the condition of the jwtient One 
must first detcnuinc the condition of the kulncvs the canlio-v oscu- 
lar svstem the blood cliemistrv and tlic general strength of the 
patient. Great age also plavs a very »m|>ortant i>art. As mdicated 
elsewhere the bladder should nlwovs be pcrcussetl before being 
emptied by urethral cathctcrxiation suprapubic or penneal dramage 
If considerably distended tJic bladder should not be emptied os 
stated before end the vesical pressure or intravesical tension obtamed 
before allowing any unne to escape If the residual unno is not great, 
sav '100 cc. and the bladder not perctiasiblc aliove tJie pubes the bled 
der may Ixj emptietl completely b\ means of a catheter or at cysto- 
^ detenmnation made ns to whether an inlving catheter 
should be employed If the phthalcm test shows good function this 
IS confirmed by a normal blood urea and if the cardio-v’Escular and 
^cral condition is good operation may be undertaken vnthout delay 
n however these e-xaminations show the necessity for contmumg 

should be giycn appropnato internal treatment, 

OR m hvdrotherspv water m large amount by mouth or by 
^vibculaneoush mtrayenous mjections of salt solution or 

glucooe being preferable. 

bupportue measures for tlio heart of which digitaha and morphia 
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aic among the most important, are generally given under the direction 
(in severe cases) of an internist accustomed to handling prostatic 
conditions in the aged In the accompanying charts (Figs 378 and 380) 
are shown the condition indicated by these tests on entrance, their 
progress, the optimum arrived at and the results of operations As 
shown here, amazing results may be obtained by a combination of the 
various therapeutic methods previously described Patients who have 
arrived at the clinic in stuporous uremia with only a trace of phthalem 
excreted in thiee to four hours, with a blood urea mounting to 200 mg 
per 100 cc , and with high blood-piessuie and seveie cardio-vascular 
disturbance, have been brought to an optimum condition of lenal 
stabilization which, although far from perfect, was sufficiently good 
to allow perineal prostatectomy to be carried out successfully 

Hugh Cabot in studying the mechanism of the protection atfoided 
by the drainage of prostatics as a preliminary to operation has observed 
certain phenomena which lead him to conclude that “the relief appears 
to be the result of two factors (1) Heliet of the so-called 'back-pres- 
sure’ with the equalization of the kidney circulation thus resulting, and 
(2) lessening of infection which though long believed to be chiefly a 
cystitLS, IS now generally regarded as in fact a pyelonephritis ” lie 
states further “No discussion is necessary to establish the now genei- 
ally accepted view that the custom of preliminary drainage before oper- 
ations for prostatic obstruction has been an important factor m reduc- 
ing the mortality Much obscurity, however, surrounds the reasons 
for the benefit thus produced and it is with this subject that we are 
here concerned The importance of preliminary drainage is by no 
means equal in the various classes of cases presenting themselves for 
operation It will probably be generally admitted that preliminary 
treatment, of which drainage is the most important constituent, is most 
essential in the class of patients who come to us with largely overdis- 
tended bladders, sometunes stretched to the point of overflow but m 
whom infection has not yet occurred We all remember the dreadful 
mortality which accompanied the attempt to empty the bladder and 
remove the obstruction immediately upon commg under observation 
It IS notorious that these cases did badly from the start and died gener- 
allv with the sj mptom-cornplex which we somewhat loosely call uremia 
Perhaps the next most lethal proceeding was to operate at once upon 
those cases with a moderate residual of from 6 to 12 ounces and a still 
uninfected urine, while immediate operation was least hazardous m 
those cases with a moderate residual thoroughly infected and best 
t\q)ified by the patients v ho had for some time been leading the so- 
called catheter life The extremes are represented by the overdistended 
uninfected bladder and the thoroughly infected but regularly emptied 
bladder enjoymg a catheter life ” 

The Surgical Problem — ^Ve cannot do better than to reprint m 
this third edition the descriptions and opinions of the distinguished 
author of this chapter in the second edition, the late Dr James A 
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Gardner To state the ease m its siiuplest terms the problLin pre- 
sented m ob5tructi\c lesions of the prostate is 

1 To provide a free c.Tit for the unne from tlic Idadilcr 

2 To jicnnancath remove the obstruction at the m.'ck of the 
bladder 

3 To preserve tho sphmeter xcsioc, and if possible tJic ejnailatorj 
ducts. 

4 To prev ent posfoperativ c shock and hemorrhage 

o To prevent infection and sloughing 

0 To secure rapid healing of wound and the rcCatobludimcnt of the 
normal functions. 

The Choice of Operolion — IntraHirethral methods of operation ore 
mdicoted in the cases of olistruction due to submucous fibrosis l>ar 
formations of uiflanimuton origin and olistmctions due to hv'pendns'ia 
of the subuixtliral and sulitngoual glands In the remaining eases there 
ore but two incthoils of opiraiion to lie considirctl natnc)> pcnncal 
and suprapubic traiu»vcaieal prostatcctoniv So much has alrcadv been 
written conccnnng tlie rtlatnc merits of each that a full discussion 
of the subject is rwt iicccssan It is safe to •yiv that the inojontv of 
Burgeons have adopte<I tlic suprapubic transvesical mctliod Jn the 
hands of a few spi'ctallv trumcil men there is pmcticollv no choice 
between tlie two mttJiods judging from the niortalit) ntvnls and 
the character of the eii(f*fcsu(t$. But this docs not hold gootl when wt 
consider the results of tJic ojwmtioii m the liands of tlic gcncml sur- 
geon to whom the major jxirlion of the work comes 

Penneal prostatcctoinv is on operation for the expert onlv Tbt. 
present authors of this chapter cannot agree to this htotement \\c 
hove found in the training of hospital residents in urology that as soon 
as thc> have leamcil the aimtoinv uiid techiiujue tbiv jicrform the 
operBtionofpenneafprostatt'itono vtrv well Infact atthisinomcnt, 
their mortality on the pubhc w iird eases is better than anv of the older 
men on their private patients \Ve ore repnnting Dr Ganliner s views 
as expressed m the second edition to that the suprapubic advocates 
mej be well rcprescntc^l Suprapubic prostatcctoniv is an operation 
per se which can be cosilj pcrformeil b\ the majontv of surgeons In 
the latter operation the chances of accident arc less and the cer- 


tainty of completely removing the obstruction is greater than when 
penneal prostatcctomv is attempted bv a surgeon who is not specialJv 
^lucd m the surgery of this region. Afany men encouraged by the 
bnluant residts of a few who populanxed the penneal operation 
^tempted the operation and brought discredit to it bv their failures, 
f f same is true to a lesser degree of the suprapubic oix^ration The 
met IS that ^ccc&s in removing prostatic o^tructiona depends upon a 
nuamental knowledge of the pathology of the disease not only as it 
atii^ts the prostate itself but more especially as it affects the bladder 
an iiret^ and kidney's The mortality percentage m a given senes 
not de^d upon the particular tvpc of operation emplo ved 
^ jiefl depend upon the mdividual surgeon who performs the 
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operation, Ins preoperative study of the case, his ability to anticipate 
the dangers before tlrey arise, and his skill in meeting tlie emeigeii- 
cies as they occur 

Some expert urologists who opeiate upon the majoiity of then cases 
by the suprapubic route still employ the perineal route in those cases 
whei e the obstruction is caused by a small fibrous prostate Practically 
all surgeons agree that the suprapubic opeiation is preferable m those 
cases m which there is a massive intravesical over growth of the gland 
Many surgeons perform suprapubic prostatectomy m two stages, the 
first operation consisting of a cystostomy with diainage of the bladder, 
the second operation, enucleation of the piostate tlirough the existing 
cystostomy opening Other surgeons' complete the operation m one 
stage Experience and a proper consideration of the individual case 
should always guide the operator 

Removal of Obslmctimj Growths per Urethram '—Dr Gardiner con- 
tinues, “attempts to remove the obstruction at the neck of the bladder 
by means of instruments introduced and operated tluough the uiethra 
date back for over a century The sum total of the experience gamed 
during that period and especially during the past twenty years is, tliat 
no permanent relief can be gained excepting m the cases of the irregu- 
lar forms of obstruction which we have desciibed under the heading 
Submucous Fibrosis, Bar Formations Due to Chronic Inflammatory 
Changes, and Obstructions Due to Iljqoerplasia of the Subuiethral and 
Siibtrigonal Glands " 

“In dealing with these types we have a choice of various methods 
Destruction of the obstruction by means of the galvanocauteiy knife, 
or the high-frequency spark, or actual removal of the tissue by means 
of an instrument which punches out tlie tissue Merciei, m 1839, 
devised the first instrument for actually excising portions of tlie growth, 
improving his technique and adding a blade for simply cutting through 
a median obstruction Bottini, m 1874, introduced his metliod of 
division and incision of the prostatic obstruction by means of a gal- 
vanocautery instrument, hoping by this method to avoid the hemor- 
rhage which was so dangerous a complication of the Mercier method 
These surgical procedures were extensively tried, modified, and im- 
proved, and were the methods of choice until the present techniques 
of perineal and suprapubic prostatectomy were mtioduced, then it 
was demonstrated tliat the operation of complete removal of the dis- 
eased portion of the prostate was just as safe as then partial ejqjedients, 
and the results were far more satisfactory and lasting The result 
has been that most of these operations conducted jwr urethrain have 
been discarded in the cases of true hjqiertrophy of the prostate There 
still IS a limited field, v e , m the irregular forms of obstruction, for 
the the partial excision and electric-spark destiuction ” 

Punch Operation — We continue to lepimt Dr Gai diner’s opinions m 
the previous edition “In 1909, Hugh 11 Young devised an mstru- 

I For an extended history and description of this method see Doaver’s "EnlarKeineiit 
of the Prostate,” Philadelphia, P Blakiston’s Son <L Co , p 170, 1906 
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mcnt which he calls Thu Punch bj means of which tho prifc-tatic bars 
{Fig fcb) can be n.nio\c<l through the nrctlim nn(Ii.r local onothesm 
The first instmnunt prescntcil was a nretliroMroiM. with light lioldcr 
and attempts were made to rcnii>\c the tncilian Imr, or other stnicturcs 
at the \csical neck under \isnol 


tlirectioa but experience tJiowenl 
that while It was \>ossihIc to see 
the bar which was cntrapp«l m 
the fenestra of the instrument 
and to observe the first cut the 
hemorrhage winch followctl cffcct- 
uallv prevcntcil observation of the 
succcciling cuts Vs sulv^ucnt 
eipencnce has shovm that the 
operation can lie verv cflicientl> 
and accuratclv performed without 
visual direction tJie light corner 
haa been disp)cnsc<l with Vs at 
present camctl out the o{>eration 
vs aa follow b Tlie mstrumciit 
consists of an outer tube with a 
fenestra on the sklo (sec Fig kS7) 
and an inner lul)e vrith a bharji 



tia. ^ — LcodtiiJlnjU Mvlioo aboviaK 
« t>T4eal BKilian b»r elet'tlcd aLovi the 
trieoM Hllbout rnknwurnt of tbo prov 
(At« 


cuttmg end which fills the fency 

tra entirelv until it is partiall> withdrawn wlncJi is ueesl to cxciso 
tissue that ma\ drop into the fenestra Vn obturator is aUo provided 
but not often cmploi-cd 



Fio. 3«7 — Tcxjngt prortAtio ber oicbor or punch. A outer tube And feawtr* 
C obturator- D Inorr cutting tube 


Tha technique of operation is as foUowB Local anesthesia is usually 
eaiplo>ed 4 per cent novocamo m urethra and bladder mserted 
with a catheter which is later used to fill the bladder with fluid The 
patient also receives i gr of morphia hypodcmiicallj and under this 
anesthesia tho operation can usuaUy be earned out with little nain 
Ibo mstrument which is of ^o 20 French cahber and provided with 
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a shoit cuived beak, can usually be introduced without difficulty 
It IS carried well into the bladder (Fig 388) and the inner cuting tube 
withdrawn about 1 inch, thus uncovering the fenestra and allowing the 
fluid to escape from the bladder The instrument is then rapidly 



Fig 38S — Tho “pynoh" instrument has been introduced well into the bladder and 
the inner tube drawn upward, thus opening the fenestra through which unne begins to 
escape The median bar is seen depressed by the shaft of tho instrurcent 


drawn outward and as the fenesti a comes into the urethia and the pros- 
tatic bar oi contractine immediately drops into the fenestra (Fig 387), 
the operatoi then simply pushes home the sharp inner cuttmg tube 
which excises the bar which is Avithin the fenestra (Fig 389) With 



Fig 3S9 — -The cutting inner tube is seen excising the median bar 

alhgator forceps the tissue excised is quickly withdrawn from the mte- 
rior of the mstrument (Fig 390) and mspected As a rule more than 
one cut IS desirable and the operator turns the mstrument m the desired 
direction and, followmg the techmque above described, promptly 



TUE TRE iTME\T OF PRO<iT iTK 

eatrapi anil cxcoMa the tucMUs ut the \tMfal neck m the iltNiretl ihrcc 
tions. 

In the majon4 of iriituncia the ixhitcnor portion of tlic prostate 
13 alone m\ol\c<l and consists of a filirous or mnnunnator\ glandular 



Fiq. 300, SettioD*! >-iew khomlaj Uw ivmDTsl of ibe rzHanJ of pmtalfe 
»ith ufTlImMople rUur* 


enlargement of unall size, ulucit u cnsiK cuuglit b> the fenestra of the 
instrument, which is alwut IJ on m length One cut postenorlj 
13 usually made first The etlccts of 
the remosal of this section (Fig 
301) IS that the instrument iiunjc- 
difltel} drops to the bottom of the 
cut, and as it is desirable to excise 
more of the median bar on each 
sale this is done bj turning the 
instrument dircctl> to the left and 
then to the right, and b> repeat 
1 ^ the proceilure aboxe described 
tim eicujng the left and ri^t 
ends of the median bar which was 
pnrtly remox ed by tho posterior 
median cut. In some instances 

Mth cystoacope and if present 
wioold be removed first. If tho 
fxwtenor cut is made first and the 

“ e^nenced m entrappmg 
7 r*''' “ “ occtnaontdij to remote t^ 

'rheretS^a'itSL'’r^‘‘t‘' pnrticul.rh true in cMcj 
ere n-aa a general contracture but ^ oung non- tbmka that such 



Flo 391 — ■motion of pco»lal« 
«llCT •id«fcin of medlxm her 
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extensive excision is not necessary and tliat as a rule the removal of tlie 
median portion with three cuts is sufficient Theie is usually fairly 
acute hemoirhage lor a tune and this is evacuated best through the 
piuich instiuinent by means of a large syiinge, with which the bladder 
IS filled several times Avith fluids and the clots evacuated A single 
large coude gum cathetei is then inserted into the bladder (Fig 392) 
whicli IS again washed free fiom blood and the cathetei fastened m 
place with strips of adhesive Young’s “Punch” operation can usually 
be done in a veij' few minutes and the actual cutting causes veiy 
little pain owing to the speed with which it is accomplished, and as 
a considerable amount of tissue is lemoved the opeiation is leally 
very radical, and thoroughly adequate foi the t.^q)e of case for which 
it should be leseived, namely, fibrous contractuies of tiie vesical 
orifice, bars oi small lounded posteiior lobes consisting of fibrous 



Fio J92 — Drainngo of bladder witli largo catheter, No 2S, after roniovni of the 

prostiitio bar or contracture 

or inflammatory glandiilai enlargement of the median poition of the 
pi estate 

“In tlie piesence of lateial lobeoi definite median lobe h}q)ertroph 3 '^ 
this operation should not be done, as removal of tlie median obstruc- 
tion leaves the lateial lobes to continue the obstiuction m geneially 
increased amounts, so that careful study should be made with tlie 
cystoscope, and particularly with examination of tlie median and 
lateial portions of the pi estate by fingei in the rectum while the 
cystoscope is m the urethia to deteiniine the presence of an hyper- 
ti opined collar oi definite median and lateial hjqieitiopliy of the 
pi estate 

“Young had also constructed a cautery punch, m 1911, which was 
supplied also with a stream of water to prevent overheating the 
outer tube (See Fig 393, photograph of instrument made m 1911 ) 
As seen heie the iimci cutting tube consists of iridoplatmum which 
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13 3 Ui)erhcatwl b\ un clcctnc current ^^^lcn the prcotutic Imr has 
been entrapped! the clcctnc cumnt is tumcti on and after uaitinp a 
few seconds the c-auttr\ tulie is sIowl\ cnmcti home 1»\ turning the 
outskle stTene mechanism The ctTcct n» to burn awav u Idock of 
tissue whicli fills the fenestra of the instniou nt and this is ilonc quicU\ 
and alisolutelv without hemoirhogc Tlien. ixmains of course, a 
small area of charrol lii:>ue nt the prostate unfict and this must 
naturallN nparate and crumble awn\ with the jiaticiit s coiualesetnce 
V similar nuinlier of cuts can be made with this iiistruini-nt as with 
the MPiple cutting punch instrument and has tins ilistinct ad\aiitage 
nameh in that hemorrhage is entireh aWnt and a urttliral catheter 
IS not neccsson 

In 1020 J U Caulk presenteil a siui])Il fonu of cauttiw punch 
which ho hail independent!' ilt'iseil ami usctl This is not pro' Kit'd 
with an irrigation to keep the outer tulic cool as he lias demonstrated 
that this is unnecessary IIis article strongK urges the use of the 
cauten punch instead of the simple punch anil has forcibh culleil 



Fio lUl — Pbotompklfl ckb rkv of r«uter> pworfa «itb «Btrr>raoliiix «birh 

WM dfJcn«l h> toUoK cod nude Iv la Ucriia, la lUll 


attention to this modiScatioa of (he onginal operation A jitrsonal 
report from hlcKim states that the use of the cautery pimcli has m 
some instonces Iwl to the deposits of unnan salts and small calculi 
upon the eschar at the site of the cautery bums m the prostatic orifice 
Subsequent treatment of the simple punch operation consists m 
mamtammg a catheter drainage for se\end da\s during which time 
the patient is gi\ en w ater m large quantities and if the catheter becomes 
pluggcil witli blood clots as it often does during the first two or three 
das-s these are remoied b\ means of suction with a large syringe 
accompamed b' mtroduction of water to wash out the bladder 
Occasionally rather sc\ ere hemorrhages are encountered but m a senes 
of o\ er 200 coses \ oung had no deaths and the hemorrhage has alwa\ s 
l>een taken care of b\ e'-acuation of the clots occasional instillation 
of adrenalm into the bladder and the use of infusions and transfusions 
if necessary In two instances other aurgeons ha\e found it deaimble 
to carry out suprapubic drainage and pack at the prostatic onfice on 
a«^t of hemorrhage One of these was a case of tuberculosis of the 
biailder and the other of evst at the ■'esical onfice But e\en if 




728 


PROSTATIC OBSTRUCTIONS 


suprapubic drainage is occasionally desiiable or necessaiy it adds very 
little to the giavity of the operation and without the punch opeia- 
tion it would piobably always have to be employed in removal of the 
median bar ” 

As to lesults obtained, a caieful study of cases has shown that this 
simple opeiation is leally veiy radical and entiiely satisfactoiy m 
removing the difficulty of uiination, the hesitation, the small stream 
and the frequency of mination whicii is so often present m these 
cases In some instances complete retention of urine was present 
but this was lare and in the majority of cases the residual urine was 
from 25 to 100 cc in amount, and was usually associated with con- 
tracture of the bladdei, which almost always completely disappeared 
as the obstruction to m'ination and the consequent hypertrophy of 
the bladder muscles disappear 

Present Method of Using Young's Punch —There is very little to 
change in Gardiner’s excellent description of excision of the prostatic 
bai, as perfoimed at the present time at the Brady Urological Insti- 
tute The arrest of hemorrhage here, as with other transurethral 
operations, has been a cause of concern Although there are no 
deaths from hemoirhage, there have been many cases m which the 
bleeding was troublesome Frequent evacuation of clots from the 
bladdei by means of powerful syringes have been not mfiequently 
necessary, and raiely, a secondary hemorrhage occurred to give similar 
trouble On this account the plan was adopted of mtroducing a ureter 
cathetei cystoscope immediately after the completion of the punch 
opeiation By means of an electrode the coagulating spark was applied 
to the bleeding points With a stream of fluid flowing into the bladder, 
little difficulty was experienced m findmg both the oozmg and spurtmg 
vessels, and stopping the hemorrhage accurately in this way without 
deep destruction of tissue By means of this technique we have 
been able to avoid doing a suprapubic cystotomy foi evacuation of 
clots, or airest of the hemorrhage except in one case In a few other 
cases, quite a little tiouble was experienced m coagulating the bleeding 
points satisfactorily, but the use of a large catheter, blood transfusion, 
coagulm, etc , has so far been entuely successful, and the bleeding 
has finally ceased In nearly 600 cases the mortality has been less 
than 1 per cent 

Another problem in the use of the piostatic excisoi or "punch” has 
been to secure larger amounts of tissue with each cut At first the plan 
of rotating the mnei cuttmg tube with the thumb and finger, while 
pushing it in to cut, was employed Then an mclmed plane was used, 
by means of which as the tube was pushed in, it was made to rotate 
Then a small motor was attached to the mner tube by means of which 
the tube was revolved as it was pushed forward By these means dis- 
tinctly more tissue was excised, and if an attempt was made to get a 
slightly hypertrophied lateral lobe, a defimte amount of tissue othe:^ 
wise unobtainable, was cut away Our "cautery punch” also seemed 
tissue from the lateral lobes that might escape the "cold cuttmg tube 
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It Ukoi occura'd to m that !>> i>i)caniii, tJjt jwrtion to l>c ixmovc.*!! 
more tiiooe could lx, d^a^\n into tju, ftneatni a:* tlm cutting tube woa 
pu-hed mward and fiimlb nn aii^ulutwl sixiir wJiich could lx rotated 
so 03 to draw still uiore tissue into tlie fenestra ^sas cinploNal In 
this the excise'll piece:* wero iiuicli larger Caulk lioa slio^ii 
howc\cf in his great collection of cases ojxratetl b\ transurethral 
suTEtn, tliat suprapulnc drainage bos been nccessarj m a few eases, 
gencrall\ on account of uncontrollable liiinorrlmge and in a fen 
others fur licttcr drainage Tlie rare u-se tiicrefore of supropulnc 
cjstostoinN for drainage and caiitinzation of the wound in connection 
with the punch operation is not to be considcrwl at all nuiarkabk 
but quite n usual practice in ull transurethral surgefN 

\fter an ttpencnce of over WJO ptr'ona) cases I (II II ^ ) am 
of tlie opinion that the prustatic excisor with a sharp cutting inucr 
tube 13 a most en‘ecti\e wa\ of removing obstructions at tlie \csical 
neck duo to c'ontractun.'S Ixirs valves and medinii h\ pcrtrojilucs 
For \cr\ large livpcrtrophv of the prostate it is still coiisiilcred litTe 
to be inferior to penneal prostolectoiuv The gnat advantage of the 
ftocolled cokl cut is tliat the wound is dcau little or no iieerusis 
is produced b\ the fulguration os evmjiartsl witli deetne resection and 
the diancc for severe hacteTwl infection is gnutlv lessened In fact 
there have l)cen no coses of gungrene or slouglimg no eases of penprtw- 
tatic or pcnvcsicul infiltnitiou suppuration or cttrovasotioii no eases 
of rectal injurv or postopcrativo rcctoHircthrol or rccto-vcsrcid fistula 
and onl) one case of incontiDciiec In this case Mivcral davs Inter 
there was postoperative hctuorrfaage Hie puiicli was insertcil and 
m It a spiral wire cauten This was brouglit to a red heat and apphcvl 
to the wound in the vesical neck The patient moved violeiitlv os a 
result of paiu and cautcruation of the membranous urctJira occurrevl 
Tills was found later to have extcndc<l into the muscle of the cxtcnml 
sphincter with resultant incontmcucc but this wo believe is the onlv 
case of mcontincnco m over COU cases wlica*us wo have seen a good 
nmnj eases and heard of manv more which follow troosurcthral electric 
resection Such cases must have been due also to cautcniation of the 
ertcrnal sphincter 

The technique now employed by us is with o punch instnimcnt that 
Carnes on its postenor eur/aco n minute tube through w Inch a delicate 
long needle can be passed (Fig TOT) for the injection of novocom into 
the margins of the prostate The instrument is mtroduced the cutting 
tube withdrawn os the v esical fluid begins to escape the outer tube is 
^wn outward until the probtntic morgm la entrapped m the feuestrum 
An mjection is first made say mto the right lateral margm The 
needle is then withdrawn 3 cm the instnnnent turned 4o degrees and 
an mjection made mto the medum portion of the prostate and thus 
aroimd the entire orifice until infiltration antathcaia with novocam 
has been accomplished throughout the vesical neck 

The punch operation is then earned out, the first cut being lateral 
Alter the tissue on one side has dropped mto the fenestra a straight 
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Fig 305 
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spear u mtroducctl to liold it in plncc >\hilc the inner cnttinp tni)e u 
pifcJiwl home The cSCiM'd jmrtion is cxtrntti’il tlic nistnimeiit tumwl 
postenorij a feu decrees and a second latenil cut made Diu is 
rcpeatcil on the opj)o-ite sidu Then it is tnmwl poatenorle and the. 
median portion of tin, prostate cntroppeil In onler to lx trrtQin that 
the tngoQi, has not Ikxd caught the iiistniiiicnt u tnmt.'tl 90 di“i,rccs 
traction maile and then rctiiniwl to the iHtsttnor siir/ucx witli onl\ 


the median lolx suixIn cau^,hl m 
the fenestra niisisexcisctl lca\- 
mg a deep Hound in uhich the in 
stmment at once ilrojw Tina is 
casilN undirstandahlc if nt con 
sulcr the natural cur\e of the 
urethra and (lie effect of tlie tn 
angular ligament m earning tin 
instrument into the bladder finn 
1\ against the i)osttnurinurgiD It 
uturoeil to the right side ainlthc 






Fiq. sao 


Fia, 307 


handle debated so os to hold it m the jKWtcnor cut while the inner 
cutting tube is puihed m quickly to rtmo\c the right end of the 
uSiS ^ ^ tumwl ISO degrees to ^emo^e the 

^ median bar In this waj 7 pieces are excised (Kgs 390 

ami 397) Such is usuall> the techmque ne now employ uith our 
fomiliarh known oa the punch In man\ coi^ 
^ ’ll ^ present onl\ a contracture of the ^ esical orifice or 

«nall median bar one cut directed poatenorh and then one on each 
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side to remove the ends of the median bar, is entirely sufBcient In 
some cases the anterior prostatic margin is markedly rounded, and 
probably obstructive, either in the form of a bar or a valve It has 
been our practice to remot e this by a single cut It is important not 
to cut too deeply anteriorly A\'ith any t^■pe of transurethral operation, 
because the anterior commissure of ^e prostate is not t ery tMck, and 
the distance between the urethra and prevesical space not great, so 
that multiple cuts in this direction may enter the space, and produce 
hemorrhage, extravasation and infection Our attention has been 
called to this particularly m the case of a confrere, who, in removmg 
a cyst of the superior margin of the prostate, made numerous cuts and 
encountered the prevesical hemorrhage and extravasation as described 
above. The same has followed transurethral resections which ^ere 
directed anteriorly. In many c*ases we now employ spinal anesthesia 
with pantocain, mg. 20. 

Resume. — We are stiU convinced that in transurethral surger}', by 
means of our prostatic excisor, we have the safest method of attacking 
conditions for which it was originally offered; viz contractures, bars, 
valves, median hc-pertrophies, valves of the posterior urethra in chil- 
dren, and other such conditions. The cuts may be gmded bv a cysto- 
scope in the tube or a light carrier externally. Although it is possible 
with the cauterA' punch, which we introduced in 1911 , to remove 
large lobes by repeated cuts of the lateral and median lobes, and 
although Caulk has shown that, with his modification and simpli- 
fication of our instrument, he has been verc* successful, we are still 
C'om'inced that perineal prostatectomy is better in laig:e hA'pertrophies, 
and has a lower morrahtA-, as Avill be giA-en in detail further on We 
believe that Avith the clean enucleation of lateral, median and other 
lobes, one has the abilitA- to obtain hemostasis, adequate drainage by 
an open wound, through which thorough antiseptic treatment may 
be applied to combat infection, which has been so serious, parncularly 
after transurethral electric resection. 

The High-ireguency Spark Operation — Dr. Gardiner continues. This 
form of treatment is applicable in the same class of cases as the A oimg 5 
punch operation. The spark operation is less trA-ing for the patient, 
and eliminates almost entirely the danger of hemorrhage. The 
patient is prepared as for a cystoscopic examination. A cathetei^- 
ins cystoscope of small size, or a cA-sto-urethroscope is used With 
the instrument in place, the obstructing mass is brought into Anew 
and the electric -wire is adA-anced until it engages the tissue. Then the 
spark is applied for a period of from twenty to thirn- seconds, or imni 
The tissue shows destructiA'e effect of the spark, dependent, of course, 
on the strength of the current. The spark is applied along parallel 
lines, reaching well across the obstruction. It is best to be caunous 
Avith the first application, doing too httle rather than too much. After 
a period of two weeks, the CA-stoscope is again introduc^, the effect 
obserA'ed, and further treatment applied. Considerable improvement 
should follow after the fourth or fifth treatment ’’ 
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Buphcc uho has trcatcJ a nunil)cr of cases b} this method, has 
publbhcil the foUoump conclusions 
The residual unne lias Ik^ii Lliniinatcd in oil ca^cs of median bar 
obstructions, ns ii\cll as thoM due to cicutnx and clironic inllninnmtion 
of the Ncsical neck 

Partial rehef ^as obtaincil in cases of mcomplLtc prostatectomies 
with nodules of prostate remaining nliout the \csical neck 
Of the patients \MtJi glandular lu'perploi'ia 0 in nuralwr 3ha\cdicd 
of mtercurrent discax; 2 arc winjitomaticalK rcljc\cd i ore still 
under treatment In S of the tnatwl the residual mine was lessened 
In one ease there was no unproMUiint 
The eases of lateral lol>c tnlargtmcntha\c ■'hown little jmpro\ cmtnt 
These nMdts l>car out tlic btlitf of the u nter that tJiL lnph-frwincnc\ 
current should Iw rcstneil for tJic ca'« of submucous fibrosis and 
enlargements due to climnic intbinmaton dianges alone 

TECHNIQUE OP PERINEAI. PEOSTATECTOMT 

The eari\ work in tliu eountr' was ail tliroupli a median ix.nni'al 
incision Imt Mnec PJO-l when '\oung piibludied Ins fij^t article on 
conscrsatiNC prostatectomi , tlic micrtctl \’ or cimctl lucisiou 
has been most usualK cmploiwl 

The preoperatiie treatment consists of water in larj,c amount 
catheter dminape and an enema scicra) Iionrs Ix-forc operation and 
morphia one-half hour l>eforc operation (n.*© previous remarks) 

The patient sliould be place**! in an cxapperotesl litJiotomv puftitiun 
with the pelvis elevate*! an<l the legs held bv spe-cial supports so that 
the plane of the penneum is as ninrh honiontol as possible. This 
and the followmg paragraphs were wntten for Dr Gardiner and arc 
not changed here (II II \ ) ImjKrfcct position hos Ic<l to the greatest 
difficultj m carrving out tlic operation The Ilalsted jienneal board, 
which 18 placed at an incline on the table and has vertical posts to 
draw back the legs gives an excellent iKisition but reccntl} a special 
urological operating table with adjustable leg supports and an auto- 
matic permeal elevutor lias been introduccil bj which a splendid 
®^T^'^sure can be verv quicklj obtained ^^lthout a go<xI position 
pen^l prostateclomv is a much more difficult operation 

\'nen the patient is m proper position the gemtaha as well as the 
permeum and buttocks hav mg been slcnlixod citlier with weak tmeturo 
of lodmo or a solution of potassium mcrcunc iodide (which has the 
•dv^tago of not being imtating) and tlic urethra having been mjected 
wim wme antisqitic solution a No 24 sound is passed b> the operator 
until he is certain that the beak is well wrthm the prostatic urethra 
when the handle of the sound is given to an assistant The permeal 
u^on is then made and m order to best take advantage of the space 
J^een the ischiopubic rami and back of the tnang^ar ligament, 
^ m^on should bo somewhat of an inverted U the apex being 
1 inches m front of the anus and the two branches running backward 
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within the ibchiopiibic rami for a distance of about 2 inches on each 
side (Fig 398). This incision is carried through skin, fat and subcu- 
taneous fascia and the posterior part of the bulb exposed but not opened 
By blunt dissection with the finger and handle of the scalpel the space 
behind the tiansveisus perinei muscles on each side of the central 
tendon and in front of the levator am muscles is opened up, as shown 
m Fig 399 In introducing the fingei great care is taken that it shall 



Fig S98 — Periiioal incision used for prostatectomy, radical excision of carcinoma and 
excision of tuberculosis of seminal vesicles 

be directed slightly upward and forward so as to avoid going toward 
the rectum, the operator being sure that the line of dissection is back 
of the triangular ligament on each side 

The lateral spaces having thus been opened up, a special bifid 
retractor facilitates the next step by making traction upon the central 
tendon and this drawing the bulb well up into view and at the same 
time pushing the rectum back out of the way The operator then 
cuts across the central tendon close to its attachment anteriorly 
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(Fiij 400) to the hull) until the region of the rccto^in-tlmilu muscle 
li rcflclidl Vt Uiu iMunt it w l)cst to aino\c the hifld retmetor 
which LJ no lonfjcr t*s>eiitial niu! insert ii Miuill ‘'iiiiplc retractor (^\ltl^- 
out a posterior lip which ini;*ht injure the rvttuin) and thua make taut 
the rectomrcthmlb niuide winch ruiioinf; from the revtuin to the 
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urethra and triangular ligament produces the anterior 
poudi of the rectum This mu^c coicrs the membranous urethra 
nml must be taken to get a good exiioaure and to divide the 

muscle ■well forward so as to a\oid an> mjur> to tho rectum which can 
tUus be pushed backward bj blunt dissection with the handle of the 
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within the ibchiopubic rami for a distance of about 2 inches on each 
side (Fig 398) This incision is carried through skin, fat and subcu- 
taneous fascia and the posterior part of the bulb exposed but not opened 
By blunt dissection with the finger and handle of the scalpel the space 
behind the transversus pennei muscles on each side of the central 
tendon and m front of the levator am muscles is opened up, as shown 
in Fig 399 In introducing the finger great care is taken that it shall 



Pio 398 — Perineal incision used for prostatectomy, radical excision of carcinoma and 
excision of tuberculosis of seminal vesicles 


be directed slightly upward and forward so as to avoid going toward 
the rectum, the operator being sure that the line of dissection is back 
of the triangular ligament on each side 

The lateral spaces havmg thus been opened up, a special bifid 
retractor facilitates the next step by making traction upon the central 
tendon and this drawing the bulb well up into view and at the same 
time pushing the rectum back out of the way The operator then 
cuts across the central tendon close to its attachment anteriorly 
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The edges of the urctlin)tom\ woiinil arc then jjicked up witli 
^l)caal tootlioil fortxi>s wlmh do not cru-sji tlic urethra ( VIlis cl iiiips) 
the operator l)ting certain that tlie mucous uuinliriui ls tugagisl 
after which the bound is n.mmt'd from the urctlira V straight sound 
13 paAb<sl througli tlie urethrotome wound into the lilndder (to luakt 



Tbo prostatic tractor (Rc 4(V)1 ,1, 

"7jr:\:r,r “• r ^ - 

of the prostate 13 rcachS ^ 
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scalpel, exposing the membranous urethra and apex of the prostate 
By the use of a speeial grooved retractor, which is so constructed as to 
encircle the membranous urethra, anterior traction draws forward the 
triangular ligament and most of the muscular fibers of the external 
sphmeter With care the opeiator is able to push forward the remam- 



Fig 400 — Bifid retractor inserted — division of central tendon 


mg circular muscle fibers and to push backward the rectum sufficiently 
so as to expose a small area of the apex of the prostate and to make an 
mcision upon the urethral sound through the membranous urethra 
where it joins the prostate, thus carrying out a urethrotomy entirely 
behind the external sphincter and effectively guardmg agamst post- 
operative mcontmence (Fig 401) 


TECUMQVE Oh IEItl\BU PROST iTECTOiH 7 iU 

front of the jxiatcnor loj cr of Dinom illlir s fn-on mid lc\ ntor mii^clia 
and traction niatic tliusdruiMiiR backiaanl the rvituiii a ith the centmf 
tendon and the recto-nrcthmlui and fetntor nm uiUMifii on cacli side 



Flo Wa Traetor hu been bMcrlnd •ml opeiMd poeleiior nutate ol proalata oipoaed 
ibowLflg aaterkir lajirr of fmool* of DoBOokUher 


B\ the use of narrow lateral retracton* an excellent Me^\ of the entire 
postenor surface of the prostate can now be obtained (hig 40J) 
u It 13 necest*rj to see the region of the bemiual h} further 
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It will be lemembered that in fetal life the peritoneum extends 
down almost to the perineum, but subsequentlj^ these two layers 
become approximated and the space obliterated up to the region of 
the seminal vesicles These two layeis of prenatal peritoneum, now 
approximated, form what is known as the anterior and posterior 
lajers of Denonvilher’s fascia and between them lies the route for 
the piopei exposure of the posterior surface of the prostate and seminal 
vesicles This part of the operation is the most important as to detail, 
for if the operator does not satisfactorily divide the posterior layer 
of fascia and attempts to push the rectum back before so doing, it 
IS not difficult to penetrate the rectum, and practically all injuries of 
the rectum are due to such failuie m tedimcpie. 



Fio 402 — A, Young’a prostatic tractor closed, before insertion into membranous 
urethra, B, prostatic tractor 'opened, after entering bladder 


In order, therefore, to be sufficiently careful, it is wise at this point 
while drawing the prostate up into the wound with the ti actor, to make 
an incision on each side upon the apex of the prostate and push back 
the tissues carefullj^ until the pearly-white anterior layer of Denon- 
vilher’s fascia, which closely covers and m reality forms the prmcipal 
part of the prostatic capsule, is reached As soon as it is exposed on 
either side it is quite easy to follow this white covering of the prostate 
across to the other side and to divide fibers running to the rectum, 
which is then verj easily pushed backward by blunt dissection The 
operator should be careful to work Avith the handle of the scalpel and 
subsequently with his finger, upon the siuface of the prostate and not 
to press forcibly against the rectum However, the latter is protected 
by the posterior laj er of Denonvilher’s fascia if the technique has been 
properly observed A posterior retractor, ivhich is slightly curved, 
not too deep and has no posterior lip, is then carefully introduced m 
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their injiin iua\ kail It la imiKirtant o!h> to pn-s-nt in as normal 
a comhtwn oa po-vsiblc tliL internal or ^«»^cal sphincter In his earlier 
publications Xomi^ inMatotl on the uiiportanct. of prcstrMnp if pos- 
sible the entux prostiitic urethru mtntt niul for tins purpose 
hjateml capsular mcLions which j>u.ss«I throu^tli tin. jmstmor ca))su!e 
and ]Ktet(.nor loin, parallel to the urethra as shoun in hi), 401 c'cjxter- 
inj; on each side the wlntesh cap iile of tlit liN'jjertrophieil lobe thi. 



Fia. 40i.— After leoM of both Utenl lobe* the metUaa U drawn down with traetor 
and puahod Into Wt ba#nU c» -Ity mltb Btl«i fincer la the opjndte caTh> prerlou* to 
enucSMUlon of mtrfHU (ob* 

of which IS then commenced with a blunt di&sector and 
loHoued with the fiiif'er remoimg entirelv each lateral lob^ The 
median portion of the prostate then remams and it is usualJ\ possible 
tractor m the bladder 90 degrees to catch 
and draw down mto the w ound of the lateral cantiea the median lobe 
■v^ere ^er inspection it is usunllj enucleated without difficuln 
vrig ^j) In monj instances it is found possible to renioie a middle 
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blunt dissection on each side this can be accomplished The seminal 
vesicles are occasionally the seat of abscess which should be exposed 
and evacuated Boyd has shown that semmal vesiculitis has been 
responsible for failure to cure patients of pain, fever, etc , by opeiations 
on the prostate The same applies to calculi which may involve the 
vesicles, ampullte and intervening tissues 



Fig 404 — Prostate exposed through an inverted V skin-incision Tractor introduced, 
capsule incised on each side of median line Enucleation of left lateral lobe partially 
completed 

The prostate is now drawn well down into view so that the opeiator 
IS free to carry out any method of excision and enucleation that he 
may fancy Up to this point the operation has avoided the following 
important anatomical and physiological structures The hemorrhagic 
bulb, Cowper’s glands, triangular ligament and external sphincter, and 
the rectum posteriorly The next important structures to preserve 
are the verumontanum and ejaculatory ducts, not only on account of 
then sexual impoitance but also m order to avoid epididymitis to which 
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the operation uit]i Q lit]icitoni\ s.-ixjp t» '«ti if un\ i ikulm is pn*M.nt 

If the cnlculiw is lai>,L it mu\ U nm-voin to ililute or c\ui (li\i(!t 
the ^ epical ''phinctir to faiahtute iti» Ivuio^ il hut in iiuiutmus (.■xi'sa 
calculi 4 ) oihI t\tn (i iin m ilmiiKtLr lm\i Utn rcinoM-tl tlirtniKli 
the penneilui u itliuut ili(lunilt\ 



Fxo 407 — Dirkioa o( tbe felt v«U of lb* urvtliro «llh hctdpoL Thh U carried out 
alko oa rite rixbt ride thui makios It poMlhJe to drawn do«a tbe trlaoxular flap with 
fortepa and aipoa« tbe ftnor of tbe urethra and ejacolatofy ducta, oa iboan la foaert a 
la which tbe urethra la dlrided on esrfa aide tbe fold earried downward and the lateraJ 
adeDomaa expoaal. 


By the technique deiscnbed above the operator ma\ remove the 
lateral and mtravcsical bv-pcrtrophied lobes or bars with little or no 
lujurj to the mucous membrane of the luethra and with preservTition 
of the \eruinontanum ejaculatory ducts and vesical sphincter 
\oung has called attention to the fact that after an extensi\-e experi- 
ence with some 900 cases m which the tecbmquc above described 
was used a study of tlie cases and ultimate results had shown that 
ui many instances the mucous memlirane of the urethra hail been 
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lobe along with one of the lateral lobes, thus enucleating the entire 
h> pel trophied pi ostate in t^vo pieces In some cases, where the median 
poition IS veiy fibious or mtravesically pedunculated, this is difficult 
to lemove and it is found necessaiy to mtiodiice the fingei into the 
bladder, generally aftei division of one lateial wall of the urethra, in 
Older to successfully inveit the middle lobe into the wound of the lateial 
cavities, wheie it can be enucleated by blunt dissection oi with a shaip 
cuiette (Fig 406) 



Fio 406 — Removal of fibrous median bar or lobe wth a sharp curette 


A careful examination is then made with the finger inside the vesical 
sphmctei to deteimme the presence of any contracture or bar or 
remaining lobes at the piostatic orifice Occasionally an anterior 
lobe or enlargement is found and can be easily removed through the 
urethra Previous cystoscopy will have told of the presence of cal- 
culi, but thev mav have been obscured behind hjqperti ophied lobes, 
and on this account a careful search should be made at this stage of 
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tom on one oi moie sides and not infieqnently partially removed 
with the hypeitiophied lobes, and in some cases the budge containing 
ejaciilatoi,^ ducts had been toin fiom its anteiioi attachments in tlie 
vigoioiis ti action necessaiy to leinove the h\']3eitiophiec! masses 
thiougji t]ie bilateial capsulai incisions This loss ot piostatic urethra 
seemed to have veqy little infliienee upon tlie wound healing or ulti- 
mate lesults It was also shown that in some instances considerable 
difficult}" was expel lenced in enucleating completely all tlie hypertro- 
pJued lobes oi lobules at the vesical neck, and occasionally h}per- 
ti opined tissue had been leit behind winch slioukl have been removed 



It was, theiefoie, decided to levert to the technique used in the very 
eailiest cases and enucleate the entire h 3 q)erti ophied prostate m one 
piece, being caiehil to preserve the A^erumontanum, ejaculatoiy ducts, 
but intentionally dividing the uiethra on each side and m hont or 
the median lobe m oidei to facilitate the enucleation of the prostate 
m one piece This technique is shown in Figs 407 to 408 As seen heie 
an inverted V or U capsular incision is made and the uiethia opened 
By this techniciue it is possible to obtain a better view of the deep por- 
tions of the hjqiertrophied mass and to remove it completely m one 
piece A study of the results seems to show that cutting through lateral 
walls of the prostatic urethra on each side does no harm and tlie 
operation is undoubtedly made much more certain The hyper- 
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tro|)]iiol pm^tatL can nl o la uiuilratial 1lmlll^h a Bmgle 

sljRlith IfltLral cJif'ilInr ami untlirvl iw m tigs. 

411 to 41« Ilerv agam tla. urcthru h iliMilt-ii on tacli Mik “'i'' >" 
front uf tl)t nicaliaii liila the •jmiilut.in dnc ta lanig i-arefnilt piu.hiil 
IracUanI ami tin entire iiroalnli Uing ininfenteil in cini pim 
as ^ho^\n m Kip -11 > 



I 411 — Enurle»lion of lAlrroJ lolje* mbkb mth bni|i«I ii cotniJ^le with 

fioovr (he linctor brine carried iioini«oxii 

\ot mfrequenth out fiods bi^icrtrophN of the buliccmcal group 
of glaixb. which fonuii an entu^K separate lolie internal to the \c3ical 
iphuKrtcr It is therefore often adiisable before completing the 
deep enucleation to reuio\e the tractor and insert tlic finger through 
the sphincter into the bladder and draw it up %o os to enucleate anj 
superficial lobule whidi maj be present with the aid of a curette 
(Kig 410) The operator con usualU see and pudi bach the sphinctenc 
fibers and enucleate tho bubeervical and middle lobes along with the 
of the prostate m one piece as m Fig 417 Vs the hj'pertrophied 
lol)« urc drawn upwanl the mucoba which extends dowm from the 
bladder into the urethra can be separated with the finger the inner 
aspect of the lolws. IcftMng when the prostate is remo\ed a fau^j 
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Fig 41 1 — Latest techniciuc with single lateral capsular incision almost parallel to the 
urethra and just external to the verumonatuni and ducts This incision opens upon 
the Urethra along the loft lateral wall 



Fio 412 — The prostatio capsule has been opened by oblique lateral incision 
extends into the urethra and divides the left lateral wall of the urethra to the middle 
lobe Enucleation of the left lateral lobe begun Mucous membrane covering the 
right lateral and median lotics divided as shown in subsequent drawings 
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long cone of imicoiu mcnihruni in the lutcml ujilU of uliicii not mfrt 
quwith one or more blood \i*s>cb can l)c '^’in clninj)cil nnd ligQtwi 
\notlH;r adxontagc of tlie* cone t)f mucous mtmbmnt is 

that wlieii the dranmgc tuln. is mtroducctl n ‘'iimll puc k etui Ih. plncxtl 
uithm tJic \cMcal onficc thiw rrtamiiig tins cent of mucous mcmliranL 
m Its c\tra\csicnl jio^itioii anti cflicicntlx stopping Iicinorrhagt 



tw -110 — Th« tr»r(or has been m»o\cJ and tbe uulc* finwr of tb* l^ft hand Intro- 
duml through the \oklcn] oriflcB into Ibo liUil<lrr to inxcatlgale the mrdian portion 
Tho tubtrlBotiol lolwlo hu hc^ dUcoxcird. and U bring hcpanUwi from the apbinrtrr 
hj tha blunt tractor 


Another mcthtxl of cniTMiig out tins total cmicluition of tlic h\ jwr 
trojihictl prostate in one jucce through the penneum is to break tlirough 
the mucous membrane of the urctlira laterallx on each side as ui 
the mtra urethral supntpubic method H\ tins technique tJic jirostatc 
con be cnudeatctl xxitli great facihtx but more mucous membrane 
IS removal and the cone of imicosa aboxc dcscribctl is usuallj not 
preserved and perhaps the hemorrhago is a httlc greater 

In some eases hxpcrtropluetl tissue max lx: present m the antenor 
commissure. Itmaj bccxeoanhxTxutrophiedlobe uhichniax bclarge 
to project considerablx into the bladder If such is made out 
Tvith the cj-stoscope before operation the antenor commissure should 
iBuallj be remo\-ed with the lateral lobes as shown m Fig 418 In 
this wnj the specimen remoxed is almost identical nith that which is 




Fig 414 — With tractor held ccrtically, beak directed do%Miward, the lateral lobes 
haMug been freed, the mucous membrane in front of the middle lobe is being divided 
transiersely inth scalpel Ejaculatory ducts co\ered by index finger 11111011 pushes 
them backward 



Fig 415 — The middle lobe attached to the two lateral lobes already freed is 
separated from the sphmeter and lesical mucosa and enucleated from behind forward 

( 74S ) 
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Fiu 417 — A, anterior view of lateral and median lobes removed in one piece B, 
side view of right and median lobes of specimen Note the constnction of median 
lobe by sphincter and small subtngonal posteriorly projecting lobule C, vesical aspect 
of prostate showing the small intravesical median and very large extravesical lateral 
lobes If this had been removed suprapubically the sphincter would surely have been 
destroyed 



Fig 41S — Enucleation of prostate cn bloc, ivith anterior commissure mtact A C 

anterior commissure 
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of operation has been faui\ ])ronouncwl a ^ailnL mfu »on or truiv^- 
fu-ion shouM be cmnc<l out iitlier dunn;; the oiKnition or Ix-forc 
leaNiDR the table Thu lio\vt\tr is niixb m•cl*^^ar^ uiid the routine 
13 to ft\%c t)UbDiBniiUiir\ saline mfu-ion on tlie return to tlie wan! 
Gas-oingcn anesthcdia was fonncrl' prtfernil but pinul ane'^thi^ia 
with pantocflin niff 10 is iiovr cniphnf*! in almost all eu>cs. In 
l»th instances the patient on return to the uanl can iLualK Ix%,in 
to (Innk, water 

The subsequent treatincut m iunni-al prostnteetoiiu cases is to 
prop the patient up in lK“tI as soon os conMnient in onltr to facilitate 
ilrninaffc to rcnioie the packs within twente four or fort\“eij.lit 
hours (a ffooil scheme is to iiLscrt oil throu;sh a mull nitlieter wliidi 
has l>cen placctl ainoiiff the jiacks at o|Hnition s) as to fucilit ite 
their remo\Til) If nian\ {wcka liaxe Ikxo introthiail it is tisunllx 
wise to remo\e them piweincal m txvo or tliree atejw •s.xcnil Iiours 
apart Somewhat later often the followinff dav the lnrj.e inmicid 
drainage tube is rcmoxcil after whicli no furtlar drainafft eitJicr 
tube catheter or ffaute is mtrodncetl The wound is nllowcil to 
collapse as quicU\ os po^iblc some niih) antiseptic u> inje'ctwl ffin 
cralh tJiruuffh the o|>cn uouml l>\ the onlcrlx when tlieilrt^ in^s are 
dianged but ’^miph for ele*nime~.s tlic patient is gotten out of IhsI 
on the third or fourtJi da\ ami is cncourupisl to walk wiUiin a wetk tf 
posMblo The a<l\Tintaffe of all tht> is timt lix^postatic eonpcstion 
of the luoffs 13 ax-oi(le<l the strength of the patient returns more rapi<lK 
and conx'slcscence is facilitated 

In a careful stud> of 4 >0 coses** the tunc of do ure of fistula, was 
within one week m IS cases two weeks in H cO'CS three weeks m 
\'V) eases— >0 per cent m less than twent\-one ilax s but in I ) jier cent 
the fistula was present after the sixth week In some of the-sc pro- 
tracteii closures it ma\ l>c adxisablc to i>ass o sound not on account 
of stneture which \cr. rarelv occurs but sunplx to straighten out 
the coapted surfaces of the membnuious urethra It is iisUaUx wis? 
quite e^> m the conx'alesccnce to force fluid id>out JO cc with a 
rubber bulb sNnnge through the rocatus nod out of tlie penneal w ound 
to open up the membranous uretlira an«l to facilitate the esaipc of 
unne through the antenor urethra This should be rciientetl once exxrj 
four or five daj-s until unnation is cstablishetl V somul should lie 


passed through the membraDous urethra and ajvex of the prostate 
(but no further) if there is ticlav m the unne coming through the 
antenor urethra Stneture precQcallv never occurs but m rare m 
stances dilatations have been necessarv Occasionallv a retention 
urethral catheter is advisable to hasten the dosure of the fistula os is 
sometimes the case after a suprapubic prostatectomv and of course 
curettage mav be necessarj to induce healing In the 4n0 casca above 
mentioned however then, arc onlv i in which fistula, persisted and 1 
of these had reccive<l practicallj no treatment after ilischarge Ixunc 
patients who did not return Sixtv-four per cent of the patients 
left the hosprtal within four weeks and onlv 3 patients had mcontinencx 

u V 1 — 18 
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removed the suprapubic technique of Freyer Figs 419 and 420 
show hypertrophied prostates of this type removed through the peii- 
neum 

After the operator has satisfied himself by digital examination within 
the vesical sphincter that all hypertrophied tissue bars and contracture 
have been removed and the bladdei has been searched for stone, the 
large drainage tube is introduced and beside it a small gauze pack 
IS inserted within the vesical orifice as described above The lateral 
cavities are packed carefully, each with one or moie strips of gauze 
and sufficiently tight to effectively stop the hemorrhage (Fig 421) 



FiCi 421 — Large tube has been inserted into bladder, a small tube into the cavity 
for the insertion of oil to facilitate removal of gauze ivhich has boon introduced into the 
lateral cavities to arrest hemorrhage 


In some instances it may also be wise to place an additional gauze 
pack behind the prostate and before closing the skin wound the operator 
should be sure that the hemorrhage had almost completely ceased 
It IS well then to wash out the bladder by means of a large syringe 
\Mth an orifice sufficiently great so that clots ma}^ be removed by 
suction The drainage tube is then fastened to the lower angle of 
the wound on the right side, the gauze packs are brought out in front 
of it and the apex and one angle of the wound closed up either with 
chromicized catgut sutures or metal clamps, leaving about two-thirds 
of the V ound open on one side for drainage and packs 

If the patient is a feeble individual or the hemorrhage or shock 
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outcome m the hamb of experts Vgc la not a contniiQciicatiou but 
the length of tune of the ohitructiou anti the Kulnev function deter 
nunc the operative nak Then, u no other class of eases in nliicJi 
careful attention b\ the surgeon before and after the operation plnvs 
such an important part 

The preoperative tcchiiK]ue non cmplovctl bv us is practicallv 
identical with that dcscnbetl above ^^c still have great conBdenet 
in the plienolsiilphoiicphthalcin test ns the safest imlieator of renal 
impairnicut, Wien supplcmcntcil bv blootl-urva iletcmmmtions an 
accurate picture of the eoudition of the kulne'vs is usuallv prc^entcil 
The adnuiiiatration of fluids iti considerable fiuantitv licforu and after 
oiierntion and aiiprupnatc conliov oscular thcrajiv in eases rttjuinng it 
arc routine procedures. An effort is made to get the jiutieiit in an 
optimum condition Iicfore jicrfonumg operation 
The tccliDKiue of the penncul ojicrotion cinplov ctl is usiiallv nleiiticnl 
with that cited alwvc llie Inlutcral cn)»ular tcclnniiue is sonietnnes 
cinplovcil particularls m vouugcr men but the mvertcvl \ te'ch 
nKpie with enucleation of the lateral iiictlian and soinetnnc*8 anterior 
lol^ ui one piece is more comniunlv uscti Instead of (lackuig the 
vesical ucck and prostatie cavitv with gauxe or cniplovmg t!ic Davis 
heuiotftatK rulibcr bog we usuallv uitrwlucc sutures tlirough the 
vesical neck and out tlirougli tlie remaining jirostatic tissue latcrulli 
and post cnorlv Intlnswov hemoirhogc is arrwtcil jiacking avoKletl 

anil obliteration of the cavities accomplishcil In a good iminv case's 
a suture is placcvl througli the tLMOie wound the cjaculatorv ducts so 
03 to ligate spermatic ducts there instead of m the gram This has 
opixarcntlv b«ii quite effective in arresting opichdv'untis. 

The rec-ent interest aroused m the carlv diagnosis of carcinoma of 
the prostate which lias l>ccn sliown bv the papers of Rich and of 
Moore to be so verv common bos Ic'd to tlie carlv oiicration upon 
auspicious eases, in some of which the ^uetUologj was fouiul to lie 
non-malignont, but m on important numlicr of cases earemoraa was 
discovercil at an carlv stage and radieal ojicration successful!) 
perform etl 

In the postoperative care of patients subjected to jicnncal pros- 
tatectomv wo have rccentU l>ccn more prone to cuiidov an mlviiig 
urethral catheter for at least a week and during this tune make dailv 
injections of mild antiseptics such as 0 5 per cent mercurocliromc or 
argjTol As a result, it has rarelv been necessan to pass sounds 
after operahoa and we have seen verv few eases of morkedlv delavcd 
closure of the wound Should the patient be intolerant to the catheter 
or suppuration occur around it much earlier removal w usuallv 
mdicoted 


A recent rtud) of our statistics m rcgartl to unmcdiatc and ultimate 
results and mortalitv discloses approxunatch the same figures as 
we havu pmiousU published with certam variations from tmie to 
time- \\e have not had r«mtl\ the good fortune as wo did several 
vents ago of havung no dentils in 108 euiisecutive eases, Tliebcnignit) 
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which howevei, was not complete but only during the day and not 
at night 

The most important therapy after the operation is to force water, 
by mouth if the patient can take it, and if not by infusion, oi 
by tiansfusion if necessary In this way severe uremia and often 
also infections of the bladder and kidneys can be washed away Some 
patients take 10 quaits a day without much difficulty 

The pieservation of sexual powers after operation is important 
and IS moie oi less dehnitel}^ connected Avitli the careful protection 
of the verumontanum, ejaculatoiy ducts and floor of the urethra 
In the 450 cases above mentioned in all patients under sixty years of 
age elections leturned aftei operation Sexual impairment was appar- 
ent only among these over sixty 3'^ears of age, 74 per cent state that 
coitus IS still indulged m, where it was possible before operation 

Among the 450 cases there was a mortality of 3 7 per cent but 
since 1910 theie has been a gradual improvement and m a recent 
paper 166 consecutive cases of peimeal prostatectomy by the techni- 
que above described witliout a death were reported, and m a more 
lecent papei tlie list of 19S consecutive successful cases witliout fatal- 
ity has been lepoited by Young These figures aie quoted to show the 
fact that prostatectomy has become a really benign operation when 
proper care m diagnosis, pieoperative and postoperative treatment is 
given, and caieful attention during the operation is taken to the control 
of hemorrhage Among these 202 cases there were 5 patients over 
eighty, and 59 ovei seventy years of age Thirty per cent of the cases 
required preliminary preparatory treatment for ten daj's or more, 
and 2 had suprapubic drainage 

Recently inteiestmg papei s upon Young’s perineal prostatectomy 
with some personal modifications have been published by Hmman 
Cecil, Crowell and Geraghty All of these papers lay stress upon 
the simplification of the convalescence and the low mortality of 
perineal prostatectomy The papers by Cecil and Geraghty lay 
stress on the importance of preserving the external sphincter by the 
use of long urethral tractors, such as Young has used for several years 
in cases of excision of tuberculosis of the prostate and seminal vesicles 
without opening the membranous urethra 

Geraghty, and Cecil a short time afterward, independently of each 
other brought out a modification of Young’s operation They felt 
that the exposure of the prostate by their technique simplifies rather 
than complicates the dissection The method proposed differs essen- 
tially from the technique described by Young for hypertrophy m 
that the membranous urethra is avoided Its intrinsic and extrinsic 
musculature as well as the nerve supply are neither disturbed or 
injured 

Prostatic surger^ has outgrown the experimental stage iiie 
methods of prepaiation and the operative procedure are on a sound 
basis The choice of operation is one of personal preference of the 
surgeon There is little difference in the mortality rate or tire hna 



CII VPTHl \\ III 
SK( nON II 

supitvi'UHic i*uo5Tm(’'io'\n 

BrJ llL^TL^\ '><iUIfcJl M D t \ 

In tlw pn,\iou3 edition of Mo<ltrn Urologj tlit subject of prostatic 
obstruction was al)l\ wntteii l>\ the late Dr Jmnes V, Ganlntr and 
one of hia paragraplis iio well summed up tbe (jucstion of tlic choice 
of methods for relicMiig t!teoln)truction that 1 quote it \crbatini 

It 13 of mterest to note m i»ur\tnng the litiraturc of the subject 
that among the niaiix dilftrcut methods of attnclong the prostate that 
ha\e l)cen proposed li\ dilfeant surgeons pmcticallv etpiaUv rwhI 
results ore reported to haN e been sccur^ b\ the most di> trsc methods 
bj men who ha\e l>ecomo spccwIlN skilled in tlieir application It 
cannot be hou*e\cr tliat the choico of mctliwl is a matter of indiffer- 
ence a question of clianco or pajudicc. In \uw of the frwiuencN of 
the malad> the general recognition of tJie possibilities of operoti\e 
relief will prompt the surgeon to suppK it. So the question is no longer 
what IS possible in the Iiands of an expert but what, in the light of our 
present knowledge of tlio anatomicnl relations and Uic patliological 
changes of the prostate gland will in the Iiands of the a\crngc surgeon 
moat certamb and saftU wholh and pcruianuntb relieNethcobstruc 
tjve djsuna that the prostatic disease has produced 
This to me is the crux of tlie situation for man> surgeons lacking 
opportunit> for the more technical urological training of Uiosc men 
who ba\o de^oted tlicmsclves eidufli\cl> to urological surgerj will 
eaallj appreciate the fundamental soundness of the surgical principles 
which umleHie suprapubic prostatic rcmo\'nI and for tins reason will 
find such an approocli more within their surgical capabilities, ITiis is 
not a reflection upon otlicr methods of prostatic removal The> ha\o 
a place although m m> judgment a more restricted one and it is on]\ 
a surgeon who has had wide experience m all methods who can properlj 
e\'aluate the indications for their special emplovineut. 

Hie stor> of the de\elopinent of prostatic surgery is an engrossing 

one Two thousand } cars ago Celsus made a penneal approach to the 

bladder and nearly five hundred >ear3 ago Johannes de Homanea 
designed an instrument sunibirto the staff used today upon which the 
deep urethra is opened 

\ttempta instnimcntaU\ to remo\e obstructing portions of the 
prostate were earned out bv Alercier m 1837 a tunnelbng tj pe of opera- 
tion the forerunner of die cold punch of todaj In 1873 Bottmi 
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of the operation is conclusively demonstrated by the fact that during 
1934-1935 Dr Walter W Baker, the Resident Urologist at the Brady 
Urological Institute, had 58 consecutive perineal prostatectomies on 
the public wards without a smgle death Among the 3500 cases of 
permeal prostatectomy operated upon by visiting and resident urol- 
ogists, the mortality remains about 3 5 per cent When one considers 
that about 50 per cent of these patients have some form of cardiovascu- 
lar disease, that a large proportion are admitted with impaired renal 
function, severe infection, and often pronounced poor operative risks, 
the safety of perineal prostatectomy is abundantly shown 
We shall not attempt to draw any conclusions here as to the choice 
of operation, inasmuch as we are not discussing the subjects of trans- 
urethral resection or suprapubic piostatectomy, both of which have an 
important place m the surgical therapy of prostatic obstruction 
Perhaps we may be permitted to say we are still of the opmion that 
on account of its simplicity, low mortality, excellent results, in addition 
to the chance it affoids to make an early diagnosis of carcinoma and 
obtain a radical cure, peimeal prostatectomy ranks as the most impor- 
tant procedure for handling pronounced enlargements of the prostate 
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IltJ IlhNTU\ tQUIUt \ID^FVCJ< 

In tht prcMoiu edition of Modem 1 rolog^ thi buhject of proatntic 
oijstruction ul>K wntttn l*\ tlie Inic Dr Jaincti A Gardner nnd 
one of Ins ponigraplis ^o ttell suiniutil up tlic (jueatiou of the dunce 
of methods for relitMii^, tlicoh:>tructioii that I quote it verbatim 

ft 13 of mtercbt to note in iur\t\iiig the litemture of the subject 
that among the ^lan^ dilftrcnt iiictlioib of attaching tlic prostate that 
lm\e bcin proiKiscd hs dilfcixnt surgons pmclicaUN cqualU giKul 
result* are reported to have been sectii^ h\ the most divert nittbods 
by men who liave become specuUK skilled ni their nppbcntioii U 
cannot be however tliflt the choice of luetlicxl is q matter of indilfer 
cnee a question of chance or pajudict In Mew of the frequencN of 
the nialadj the genemi recognition of the possibilities of operative 
relief will prompt the surgeon to supplv it So the ciucstion is no longer 
what 13 possible in the liands of ou expert but what m the light of our 
present knowledge of the anatomical relations and the pathological 
changes of the prostate gland uiU m the bauds of the average surgeon 
most certainlj and aaftlv whollv and pemianentl> relieve the obstruc- 
tive djauna that the prostatic disease has pitxluced 
This to me is the crux of tJie situation for aum\ surgeons Jacking 
opportuuitj for the more (eehnicaj urological traming of thoso men 
who have devoted themsielvcs eoclusi'ely to urological surgen vvilJ 
ca^v appreciate the fundamental soundness of the surgical principles 
which underhe suprapubic prostatic removal and for this reason will 
find such an approach more witbm their surgical capabilities lliis is 
not a reflection upon other methods of prostatic removal Thej have 
a place, although m mv judgment, s more restneted one and it is onlv 
a surgeon who has had wide expeneoce m all methods who can properJv 
evaluate the indications for their special emplo^-ment. 

of the development of prostatic surgerv is an engrossing 
Two thouiand veors ago Ccisus made o penneal approach to the 
bladder and nearly five hundred jears ago Johannes dc Romanes 
designed an instrument aumlorto the staJT used todav upon which the 
deep urethim is opened 

Mlempts imtnimentallv to remove obstructing portions of the 
prostate corned out bv Alcrcier m 1837 o tunndJmg tvpo of opera 
tion tne forerunner of the cold punch of todav In 1873 Bottmi 
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began to experiment with his galvano-cautery knife, an instrument to 
divide prostatic obstructions, trjung to accomplish by sense of touch 
what the modern cystoscopic resectiomst makes possible under vision 
This method, a poor one at best, flourished for over twenty-five years 
Although our present-day suprapubic prostatic surgery dates back 
to the work of Belfield of Chicago and McGill of Leeds, during the 
eighties of the last century, there had been removals of portions of the 
prostate by the suprapubic route as far back as 1836, when AmussaB 
removed a middle lobe with scissors Billroth and Dittel m 1885, and 
Benno Schmidt and Trendelenburg in 1886, had performed similar 
operations ’ The work of Belfield and McGill caused great comment 
at that time among the surgeons of America, England and France and 
many were stimulated to follow their teachings However, many of 
the end-results were disappomtmg, because by removing onl}'’ prostatic 
outgrowths, in over 30 per cent of their cases they had failed to restore 
voluntary micturition Their explanation for this they termed per- 
manent atrophy of an overstretched bladder, they failed to appreciate 
that complete removal of all the hypertrophied prostatic tissue would 
have insured agamst many of these failures, although Belfield^ did m a 
way sense it, for in one of his reports he stated that “the mtravesical 
projection may m a given case constitute but a part of the prostatic 
obstruction ” It remamed for Eugene Fuller'* of New York, m 1895, 
to perform the first complete suprapubic removal of the prostate He 
claimed that the failure of partial prostatectomy to restore micturition 
in many mstances was due to the obstruction still present from the 
unremoved portions of the gland, his statement bemg “if however, 
all the hypertrophies, median, lateral and roimd about the prostatic 
urethra are removed the results, as far as the bladder is concerned 
are, barrmg mortality, satisfactory ” 

Sir John Thomson-Walker m his Lettsomian Lectures of 1930, paid 
a high tribute to this statement of Fuller’s m commentmg upon it as 
follows “This was a very important step in the attack on the enlarged 
prostate by the suprapubic route, but little, if any, attention was paid 
to it, so strongly did the idea of AATiite hold the attention of the surgical 
world Here for the first time was laid down that the routine operation 
of suprapubic prostatectomy must mclude the ‘hypertrophies’ along 
the prostatic urethra m other words, the extra-vesical or rectal 

enlargement as weU as the mtravesical projection ” 

Sir John was referrmg to Dr J William White of Philadelphia who, 
two years previous to Fuller’s report, namely m 1893, had suggested 
castration for the rehef of prostatic obstruction His argument was 
that there was a possible analogy between uterme fibroids and prostatic 
hjTpertrophy, that as shrmkage of fibroids takes place follo'wmg 
oophorectomy, a simdar reduction m the size of prostatic hypertrophies 
might take place followmg castration White had read a paper before 

1 Amussat Memoire presente a I’lnstitue Pans, 1836 

* Thomson-Walker, Sir John Lancet, May, 31, 1931 

> Belfield, W T Am Jour Aled Sci , November, 1890 

< Fuller Jour Cutan and Gemto-unnary Disease, p 23, 1895 
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the iVjnencan SuTKical Viafniutioii uiid nItiioiiRh sURRcatiiiR such on 
opeTati\e procetiuru niaile tlie stattmuit timt ua \Lt lii luul not sen 
uusl^ reconuiicntlwl the j)i)cration Dr Whites no\cl tlieon took 
the surgical prufeasion h\ stonn In ISUl Meurs suggcstetl tlic lesa 
fonnulable oi^ration of \usectoni> an against custrution to produce 
regression of the prostate e\tii though as t‘orl> ns 182o '-ur Vstle) 
Cooperliad proven that \asectom\ lunlalisolutelv noeire“ct u;>on rc<luc 
mg prostatic enlarge^neiit 

I have mentioneil the suhje-ct of e-ustration anil va.se*ttoinv iKxaiuac 
the influence of Dr J William WTiite on the surRical Uionght of the 
daj uos so strong that inun^ Mirge-ons of t!ie nineties dKOstwl from 
operating upon olistme’tive prostute-s liecauM. of lies fallacious deilue"- 
Qons. ItreniQineii then for Mr I* J hrtvcH m 1W)I to again sUiiin 
late interest in suprajnihic prostatic rciuov nl He jnihlisheil 1 coses ni 
which total extuiuition of the prostate ha<l licen iierfonned nnil the 
operation that he refoiiiuiciMleil consisteii in removing the entire pros- 
tate with Its capsule tlie line of seiwmtion l>nig littvretn the ca|tonle 
and the rectovesical sheath the capsule l»cing rtinuvisl anil the sheath 
remaining Ijchmd ( Tliis remorl^hle stotenicnt vvhicli I rever made 
in sulistantiaJIv sinuLir fonn on muiiv occusHms is of course ({Uitc 
vntbout liosu in onatoniical fact flic o)>craIioii which he did uikI 
which was tcduucnll) siuidar to that of hullcr sought to enucleate 
the masses of fihroadenomatous h>i>en)lasm from uiUiin tlit prostate 
The capsule to whidi breverreferreil was of course not the true capsule 
of the prostate hut wliat had for man} vears at least m this cuuntrv 
been known as the surgical capsule of the prostate Tim consists 
of compressed prostatic tissue flattciieil h} the growing masses of 
fibroadenomatous hv^>el^)Usla. llio cases in winch lie elanntil Uiat he 
removed the whole prostate were cases in wJncli the lateral lolxs and 
tlie comraiasuraJ ]>ortion were rcmovcil in one piece as can uiwavs lx. 
done when the enlarj>,cment is of this tvjje IlaiJ tJjc o|x.rBtioii rcoJJ} 
rcraoveil the prostate with its true capsule it would have rwiuired sharj) 
dissection and would ha\e incolvcsl verv senoiw hltxiling — J* DtToie] 

tollowing tlHJ renaissance given to supmpubie prostatic surgerj 
h} the publicatKins of hrever his methuls were rapidlv embraced 
b} surgeons m all countries- Hit suprapulnc prostatcctoiuv of toda} 
13 m rcalit} but a refinement in teiJinujue of its I uller and h re} cr pro- 
totype, but these refinements have ficcn the result of tiie e-omhincd 
thoughts of man} surgeons and so important Jm\e these l)cen that 
many of tlic ciangers incident to opcmtion U]Hm tlie prostate linve been 
minlmixed or climinateil 

Toda} there are three major surgical methoiLi m v oguc for the relief 
of prostatic obstructions namcl} suprapubic prostatcctoni} pcnncal 
prostatectomy and transurethral rese-ction of portions of tJie olistruct 
mg prostate, either by mindi or cautcrv loop 

ducusicd scponitclj m thu ulition of 
iviodcm Urologj b} surgeons who Iiave had unusual experience with 

P J Brft, Med. JoQT^ II, li, 1001 
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the methods t}je;. de-xnOe, and to that xnoit hoportaiit period jjx 
the iuanage/jjexit of a patiexit ''Ufferixjg froxxx urixiary ob'jtructioxi due 
to pro^tatjc h;. j>erpla'xa, xxaxxxeh, the period of preparatioxi for opera- 
tioxi, axiotijer -e<,tioxi i^ fievxxtexl Ixi re;^arxi to operathe ’Aork upoxi 
the prostate glaxid Hixiinaxi has v.eli ob^^r\e(J, '"Operatioxi has becoxne 
axi ixxeidexxt ixx the x^xur->f; of xxiaxjagexxxexit of which preparatioxi Ls the 
'lib^UxJCXi ” 

Of all the xxiethods employed for the relief of pro^tatic obstructioxi 
therxi xioiie .’.hieh produce^ a short cut to rapid cure, Hoviever, by 
keepixig iii xiiixal the kxio’.\ ledge v.e lxa\e of embryology, axutom\, 
phj} 'iolog\ axid pat}]olog;\ of the pro:,tate 'Ae may obtain the first pre- 
rexjul'ite, a profier diagxiodi of the t} pe of obstructixig lesion, or further, 
a clear under'tandixig to ho a', ami v.hy and in \\hat manner the 
]jrx>''taTie ob^truetion v. ith its y^quehe e,iists and manifests itself 

Ha ling acromplL'hed this, the mo't logical operative proowlure to 
undertake '■hould 'Ugge‘'t itself more easih according to the ixidn iciual 
e-iiycrience and endow menU of the 'Urgeon 



r;o i2d — <A hLA<i*-i hlzddpr neck iO 

ill loV' }j, ;>< rtroj/h. 'lh<. t-piojK-vr xo^d'ile loJx* ii,. Thf i-nbiii< ler t-vr- 

<;rouxid tL< laii tL-i- jrottiitif ffyund’s the lUiddlf; iilutb is co ered i\ah 

oJ th<^ l<j}y-s j-ihW profctatxe and has pro;erted throu^ 

thf* sX'hui'Urr jiito the bladder 


d he merits of '-uprapubic prostatectomy v.hich make for the ranking 
po'ition it holds in operatite choice may be stated in a fett sentences 
ft Is an ojarration tlxat pirf duces the most satisfactory restoration of 
urinar.> function Ahich has becoxne ixn paired by' obstructing prcstatic 
}jy perpla'ia d lii" is the sjjne hot^eser the obstructive lesion Is mani- 
fest v.hetLer as lateral lobe hypertrophy (Fig. 422), mediaxi lobe 
hypertroplr H ig 42^1;, or a combination of both Suprapubic ap- 
proach is also the most satisfactory route for xnanaging associated 
’ edcal pathological conditions Ahich are sf> often associated with 
urinar.i ob-timtiom namely calculi, diverticula or neopla'm. Other 
xnerits could he mexitioncti; the above ho a ever are undebatable. 
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THE OPEKATION OF SUFKAPUBIC PE03TATECT0MT 


Potitioa tsd Pr«pM»tiaii.— The patient u amin^jcil ilftt upon 1 il 4 
back upon the optratinR table m the nM>st comf«)rtab!c ix^Gion Atl 
juatuients aa made with padded shoulder supports and a proper bend 
in the table ^ that the knees ma\ be fleud and the table tilted in 
Trendelenburg position Indue pressure iifion an^ part should be 
a\oided espt“ciall\ m aged subjects. 

DUtentloo ot Bladder ~ In oliese patients or tliosc in ^ hoin the peh is 
15 leo deep it is c-Tpedicnt to distmd the bladder befua ojiemtion 
‘o that when it is LXjiosed it uia\ bt eosiK identified In Uiui jwtients 
this 15 not ncccssAn \arious uicdut aix used \:r ni spite of fears 
of emboli if curcfulh intnxluced has but little (bnger The fact tlmt 
air ma\ be forced out of the bladder tliruU}^!i tJ»t urttlira w ithout Ixunj, 
rccognired is rather against its routine cinplonnent fhe '*olution 
mostcusdi tolerated IS d per cxnt bone ncid \ catlieter is intrtxluccd 
through the urethra, and the blodiltr cmjitud The bladder is then 
imgnted and 2oU cc. of the solution is left within it AN hen the catheter 
IS withdrawn it ma\ U. neecssan to coinpnu the penile uretlira with 
60 aic mechanical dip to pit,' eat (he patient uruiating part of the silu 
tion during the carl\ stage of anesthesia 
Aneithesla,— Tlicre is no one licst incOicxl of anesthesia for all 
patients suffenng from prostattc oltotruetion NJani facton n ill inflii 
ence the choice of inctbu<l— the temperament of the indnidual his 
general phi ''iLiale-ondition the coiulition of liis heart and blood 
etc. The choice of anesthetist is as important as the choic't of the t^ 7 >e 
of aunthesia to l>e usctl an<I the o|)crating surgeon must needs ilsc the 
metJiod with which he and his operating staff arc most fniniluir 

I l)clie\c that as the ^mJo^t^ of prostutic oiKrations are ii|)on pa 
tients whoarc debilitated an<l at an advanced peno<l of life that eipedi 
Qon in operating oiiil a luinunum of ancstlie^ja if general anesUiesia 
is Uic<l ore important considerations. 

If spinal anesthesia is use<l tlie blood-jircssurc of the patient should 
l>e most curefuib watched m order to be prepared for an\ sudden or 
consalerable fall \ low spmol anesthesia produces a rehuxation in the 
obdumina] musdes which makes it a >cn attractiie methwl from an 
operatic e standpomt 

If general anesthesia is used whether gas and oc^•gen gas oxigen 
and ether eth\lene or csclo-propane rt is wise to ha\-e all prehminan 
measures such as bladder distentum stenhxation of the sJou and 
drapmg of the patient earned out before the anesthesia is commenced 
so that as soon os anesthesia is prtxluced the surgeon ma\ commence 
operating 


InaUion,— The classical mcasion isanudline \ertical one beginning 
at the pubes and eiteudmg to just below the umbOicus (Fig 
>-an mg m length with the amount of adipose tissue present (Fig -12o) 
^ a^ with the pubo-umbihcal distance The usual mcision is made 
•4 or j mebes m length Tronsc-erse incisions arc recommended b% 
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iio 424 The normal vertical auprapubic Fio 125 — Vertical incision, necessary at 
incision times in obese individuals 



Fig 426 — The skin and fascia have Fio 427 — A vertical incision is 

been retraeted, the aponeurosis of the made in the aponeurosis of the nght 

recti IS shown wth the median raphf rectus 


THB0P£ftVr/0\ Of SUPRXPUBIC pnyST \TECTO\l\ 

some authors e^pcclall\ la piitiiuts with oIk*s<. nWonans. \anDU3 
argumcQts ha^e Ixxa ailNTinwl for tlitir ii*t. hut thc\ give httk or no 
advTxntnge o\-er the Ncrticnl incision llic incision u (Ic'cpcnctl through 




fio -128. '-Tbe •pnaeur<j«l> of tbe 
^n*U retraftfj- Tbe r«ctU4 diimI* 
« ffwo (be uoilltn 

vbne It U doeely atte/'hr<l to (b^ 
Btedieii fi 


flilS 


mrm 


Flo. I *0 —lioib mil nsueeiee ire 
ei|iO*ril lijr dlvrbo t tbe toeUlM 
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the cellular tissues to the aponeurosis of the lecti muscles (Fig 426) 
The aponeuiosis is then opened vertically thiough one oi the other of 
the lecti muscle sheaths (hig 427) The muscle is moie firmly attached 
to the midline section of the sheath than it is to the outer edge and, 
using this as a guide, the muscle is sepaiated fiom the median laphe 
(Figs 428 and 429) In stout abdomens such sepaiation may have 
alieady occuzred by long existent abdominal distention and detachment 
IS found to be alieady existing The pyraimdahs i mining obliquely 
acioss the lower pait of the sheath is divided fiom above its attach- 
ment to the lectus near the pubis The lecti muscles aie letracted 
exposing the tiansveisahs fascia (Figs 430 and 431) The trans- 



Fio 432 — The trnnsversulia fascia 
has been separated and the reflection 
of the peritoneum and urachus fascia 
peeled up The bladder is identified 
and grasped with traction forceps 


vei sails fascia is opened and separ- 
ated lateially, exposing the peri- 
vesical fascia The bladdei is 
identified by the dilated veins on 
its outer surface, by the peculiar 
granular fat, by the led muscle 
showing thiough the adventitious 
fascia and, if distended, by its ovoid 
contour The bladdei is grasped 
with traction clamps (Fig 432) and 
the fascia at the veitex of the blad- 
der stiipped back to the peiitoneal 
attachment Rarely the peritoneum 
may extend quite low anterioily, and 
if so, it may be necessaiy to strip 
the peritoneum from the vertex to 
insuie exposuie At tunes a persis- 
tence of the urachus may make this 
more difficult In cases of long 
standing obstruction with infection 
theie may be considerable inflam- 
matory thickening of the perivesical 
planes and, when such a condition 
obtains, gieat caie should be taken 


mtheii sepaiation 

After the bladdei is exposed the wound is walled ofl with steiile 
pads An aiea on the anteiioi suiface of the bladdei is selected, pre- 
prefeiably one fiee fiom blood-vessels This aiea is caught with ti ac- 
tion foiceps, the bladder opened with a scalpel, and an aspiration tube 
immediately intioduced into the bladdei to pievent any spilling of 
bladder contents into the perivesical space (Fig 433) When the 
bladdei has been completely emptied by aspiiation the edges of the 
incision aie caught by forceps and the bladder incision enlarged 
(Fig 434) This incision is usually made vertically and, as a rule, 
gives adequate exposure with less injuiy to the blood-vessels of the 
bladder wall than it made transversely Rarely, either because of a 
short pubic space or on account of unusual arrangement of the bladdei 
vessels, a transverse incision may be indicated 
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BUdder Examiattioa-— The Iilnildtr lia\iiiR i)ocn opcnctl uiid tiuptie<l 
of fluid tliL luttnor shouhi l>c e^inine<l <lipitnllv and Miuall\ Ih 
digital Mainination the nioluht\ of the bladder its fixation and its 
structural den3it\ ma\ Iw dctinninetl as well ns that of the pnistutc 
and proatntic urethra IIil fingir ina\ ilttoct small calaili which 
resting in deep trabcculntions, might lie uiirccogmicd 1)\ visual cMimi 
nation Msual cmmination is ohtametl with suitable bladder wound 
rctractKin and niuimnation Vsbociatetl |Mitholog\ whitli nm\ txi^t is 
scorched for at such insije‘ction the aMiltmg clwingca m tlu bladder 
mucous uitinbrane following olistmctiou sticli as trabctiilation cellules 
or diverticula the pn>cucc of fonigii liodies cnlaili or tumors etc. 
Lrachral infe^ctions if pnr^nt nre rveopiueil ami vxrv rortlv intc-r- 



Fio 4X3 —The hLuWcr hn» U-cn Flo 434 — Tbo hJadUer ha* Ixrn 

op*j»^ OQ tb« anterior Borimro with « cai|)tIcHL Tbo inc4*ion la cntarird 

•caJpel and (bo oaplratxm tube In Joanaard. 

■erted. 


tmal fistulfc Therefore a thorough \isual inspection of the bladder 
and the prostate is most essential 

ProfUtic HBmoTwL— Tlie prostate ma\ be removed m three wavs 
enucleation wathout vTsualuation at the tunc of removal 
(2) bj digital removal with visualumtion (3) under visualiiatiou bv 
dissection 


‘he prostate u best done 
mthout retractor, m the bladder In the procedure the operator should 

IT of traunm Ttie cm, dent. on 

u done -mth the fore-finger m the prustatlc urethra and the middle 

m S eulte ™elf 
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SUPRAPUBIC PROSTATECTOMY 


In obese patients and especially those with a very deep pelvis and 
with large lateral lobe prostatic hyperplasias, it may be inexpedient 
to remove the prostate except by digital enucleation A careful palpa- 
tion IS made of the encroachment into the urethra and the enucleation 
is begun in that portion of the urethra where the prostate can be felt 



Fig 415 — Palpation of the index 
finger of the anterior portion of the right 
lateral lobe before starting the separa- 
tion from the urethra 


Flo 4 IG — The separation of the nght 
latenal lobe from the antero-latcral part of 
the capsule 


antero-laterally near the apex close to the external sphincter (Fig 
435) The prostatic urethra is opened at this point (Fig 436) 
When the prostatic urethra is tightly contracted, the separation may 
be started only after the antenoi commissure gives wa^’’ and breaks 
over the finger In either case the anterior and lateral portions of the 



lateral lobe, either right or left, which ever is the more prominent, are 
separated out from the prostatic capsule laterally, anteriorly and m- 
feriorly (Figs 437 to 442) and finallv, the separation is made freeing it 
from the internal sphincter A similar procedure is carried out upon 
the opposmg lateral lobe At this point either one or both lateral 
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lobes ma\ be deli\Tre<l hack mto the bladder tlirouph tlic dilated but 
undaumged internal sphincter Tht> n\a\ then Iw relcaseil from their 
loose attachment to the Hoor of the prostatic uretJira nc-ar the 
median lobe and n.iuo\c<l sepamteK nicmctlian IoJk? if present niu\ 




Fio. jao — Tbo hfponilion of tbo tffl ^lo IJO — '*<>p*xjt»onof the WllatcnU 
laienl lobo Cnmi tba ponterior tf«n of ibo loL» fn>fa lb** i>ro»4atir 
ftpooie 

be then separated olf its attachnicnt to the floor of the interna! spliinc* 
ter and trigonal muscle b\ the line of clca\nge that lias l^n de\ eloped 
(Figs. 444 to 44(i) This is then free of all attochnicnts tTcept to the 
prostatic urethra. Tins uin' lie hroktn acroas anterior to the median 
lobe and behind the Ncm or it nin\ l>e xisuahrcd and ait across 'well 




m front of the palpable median lobe In some cases the attachment of 
the lateral lobes free but still attached to the prostatic urethra the 
Tuedan obe » peeled otf the internal sphincter and the three lobes 
dcln ered mto the bladder through the sphmeter The attachment of 
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In obese patients and especially those with a very deep pelvis and 
■with large lateral lobe prostatic hyperplasias, it may be inexpedient 
to remove the prostate except by digital enucleation A careful palpa- 
tion IS made ot the encroachment into the urethra and the enucleation 
is begun in that portion ot the urethra where the prostate can be felt 



Fig 415 — Palpation of the index 
finger of the anterior portion of the nght 
lateral lobe before starting the separa- 
tion from the urethra 


Fio HG — The separation of the nglit 
latcnul lolxi from the untero-lateral part of 
the capsule 


antero-laterally near the apex close to the external sphincter (Fig 
435) The prostatic urethra is opened at this point (Fig 436) 
When the prostatic urethra is tightly conti acted, the separation may 
be started only after the anterioi commissure gives way and breaks 
over the finger In either case the anterior and lateral portions of the 



lateral lobe, either right or left, which ever is the more prominent, are 
separated out from the prostatic capsule laterally, antenorb' and m- 
fenorly (Figs 437 to 442) and finallv, the separation is made freeing it 
from the internal sphincter A similar procedure is carried out upon 
the opposing lateral lobe At this point either one or both lateral 
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lobes ma\ be dcbNtreil back uito the lilncWcr (liron(!li (bo Jilatctl hut 
undomoped intemal sphinetcr fhcs iiiu\ thin Iw released from their 
loose attnchiucnt to the floor of the prostatii iirctlira near the 
median lobe and nmol cd sejinnitcli llii incilian lolio if present inn\ 




Ftu. -ISS — Tbe »p«xBtk>o uf Ibo Wt li> 1 tO — '^joralloo of tbeleniatcrsJ 
Uteni lobe frun tbe piMcrkir port of ibe foW frum tbo ) Inf 

otpeule 


be then seporated ofr its attndiment to the fl<>or of the niterjml sphinc- 
ter aodtri^onal Diusde b\ the line of tlen\agi. tliat has l>cen <le\ doped 
(Figs. 444 to 440) Tins is then free of all nttoclmicnts o\cvpt to the 
prostatic urethra Tins ma\ Iw broken across antenor to the inciliau 
lobe and behind the \cru or it iiui\ be \iiUoliie<l and ctit across ^cll 



Fio 441 — Drilvery of tha Wf» Istn«l 
lobe throng tbe Inteni*! •pUnrter 



Fit*. 442 ■~Dell\*ry of the right lateral 
lobe tbroQ^ tbe ipbincter 


m front of the palpable median lobe In some rases tbe attachment of 
the latereMobes lira but stil) attached to the prostatic urethra the 
mrtian lobe is peeled off the uitemal sphinctir and the three lobes 
dehiered mto the bladder through the spJiuictcr The nttadiment of 
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SUPRAPUBIC PROSTATECTOMY 


the median lobe to the prostatic urethra is then divided (Figs 447, 148, 
449 and 450) and the pi estate leinoved ' ’ 



Fig 443 — The cavity of the prostate 
after the lateral lobes arc removed show- 
ing the approximate position (No 1) 
where the prostatic vessels lie The 
median lobe untouched and attached to 
the floor of the prostatic urethra 



Fig IM — The finger enucleation of a 
median loix: The separation has been 
begun under the edge of attachment to the 
lateral lobe 


Enucleation of the Prostate, Digital and Visual —In a compaiatively 
thin subject, where the prostatic hypeitiophj pi ejects well into the 
bladdei and can be easily visualized after bladdei retraction, it can be 



Fig 445 — The finger enucleation of 
the median lobe i\nth the separation com- 
plete The lobe is peeled off its attach- 
ment to the posterior edge of the internal 
sphmeter 



Fig 446 —The prostatic cavity after 
removal The projectmg bladder wall 
and internal meatus has contracted doim 
to the normal position The floor of the 
prostatic urethra is shown tom across m 
front of the middle lobe The prostatic 
capsule has contracted lessenmg the size 
of the canty 


removed in part by finger separation and m part by dissection under 
\ ision The enucleation is begun m the mannei described under digittu 


TUS UPSn \TJO\ (n iiUlRilUBIC iJtOST ITECT0M\ 

rcmo\al Hoth lateral lolks* are frewl ilipitnlh Imck to the attach 
lucnUof the hIoo<h\i*VNeb and to the proataiic urethra near the middk 
/ol)e. Tile hladdtr retniction u then iiUkcrtcd and under \ ibualixatioii 



Flu. 4t7 — '‘^(wntkta ut tbv rluht later*! >io ll'* — >^pur»tk>n of ib^ nirdlan JoU 

[qIjo AAti ritbt lateral V)lie 


and \kith pnhitatie truetwii forcc\w first one IoIm. li liftecl buck into 
the blatlcicr throuph lilt uiidaniURcd intenml ajihinctcr (Fit 4)1) If 
l)OBsible the \e:»acU of the proatatt arc clompeil Ijcfoix fiiml fnxing of 
the lateral lobc^. 



of (be left ) to»! Fij 450— DeU\ ry of ti» Out* lolrJ jiro* 
tnd medUa tsbo frotn the Internal l*to tluouKh th* Interna! ipblneter 

•pmneter 


F^t one lateral lobe is defiected to the mediau line and the c<h?e 
of tbc t^ihincter retracted ami the \e:k!>eliv claojped if recogniuid The 
ojTpcsitc lol)e 13 then (Ieh\cred m a siimJar manner aod the \e 3 ;>cLi 
tj^p^ If Jarpe |,iterai lobw are then remo\ed separately 
(rig lo2) 7110 median Io[>e is then seixed mtJi traction forcttis and 

M O 1 — 19 ‘ 
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SUPRAPUBIC PROSTATECTOMY 


stripped off the internal sphincter, and traction made upon the median 
lobe exposing the prostatic urethra, and this is cut at a point well m 
front of the median lobe (Fig 453) 



Fig 451 — Digital-visual removal 
The left lateral lobe has been delivered 
and the prostatic vessels are grasped 
wnth forceps 



Fig 452 — Both lateral lobes have 
been delivered and the vessels seized ivith 
forceps 


The bleeding from the separation of the lateral lobes up to the 
separation of the prostatic vessels is usually slight and interferes little 

with the visualization of the 
steps The bleeding from the 
separation of the median lobe 
IS small m amount 
Enucleation of the Prostate, 
Visual —In cases with well 
presenting intravesical intru- 
sions m those subjects that can 
be adequately exposed it is 
possible to remove the prosta- 
tic hjqiertrophy by dissection 
With bladder retractors and 
adequate illummation, the 
lateral lobes can be separated 
through the dilated mternal 
sphmcter and a traction for- 
ceps applied With traction 
upon first one lobe, and blunt 
dissection, this lobe is lifted 
out of the prostatic capsule 
When the vessels in the lateral 
inferior angle are reached they 
may be recognized, clamped 
and ligated The median lobe is then seized m turn and stripped oft 
the mternal sphincter and freed on its pedicle of prostatic urethra 



Fig 453 — The lateral lobes haie been re- 
mo\ed and the vessels ligated The median 
lobe has been separated from the floor of the 
mternal sphmcter after traction with the cor- 
ceps The prostatic urethra is divided proxi- 
mal to the verumontanum 
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The i)rostatic urctlira la (h\icl«l m front of the uiwlmn lobe In thw 
proectiurc there is usuallv n miniDium of blc«hnp and tmmna a^ 
practicolh all the (hs^-^ion is agoinat the glandular hNjxrplasm to Ixj 
retuo\c»l 

The rra5ons for the supenonU of ixmo\ ing the prostatic ll\^)erl)Iasla 
b\ tlM, mtnj urethral method ore ns follows 

1 Prttotatic h\^)cr^^ophlc glandular diangcs occur in the un-thml or 
pen-urethral portions of the prostate 

2 These arc best reachel tlirough the urethra 

1 The lines of cka\agc arc hero liest dc\cloix.‘<l 
4 There is less damage done to the prostotic capsule if pa*sent 
and to the jKnprostatic plexus of \tuis 

) There IS no damage to uther sphincter cxltnuil or mtenml 
(1 Tlicre IS less damage to the trigonal imtsdc 
7 The prostutic \csu.ls arc seiwmtcil lute and l)lce<ling from them 
nifl\ fix*(jucntl\ be controlletl 

b It IS possible to jircscrvc the \enmiontaniini and undcrlving 
ojoculatorj ducts. 

liifp«etkin of tho Prosuto for CompUtoneu — \ftcr remoNol the l<>l>cs 
are rcosscmbleti whether nttachc<I or '•eporated to dctenniiic the size 
aud outline of the gland Dtfeetb in eonfigunition should lie studied 
to detcniuuc whetlicr accxrsson nwlulcs )m\e IxTii ovcriookcti niid 
left lichinii in order that the\ mo\ l>c3carclicsl for and nmo\ctl 
rni pfK ^tt^ra of the ProsUtle rots».^I)igitaI cxammatiou of the prus- 
tatic bcil ma\ reveal whether an\ firm areas arc present which muv 
repre»cnt unremoveil lohules. \u>uol inspection with illumination 
mtroduced mto the jmistatic ca\it\ ma\ re\ eal such lobules and thc\ 
should l)C removed (Fig 4o4) The remnant of the prostatic urethra 
08 well as the cilgc of the mttrnal sphincter is cxaminctl to rcinov c any 
tags of capsular tissue or of mucous iiicmbranc 

Control of Blooding —The ainouiit of bleeding during removal of the 
prostate IS influenced bv a number of factors. (Jnusuallv large prostates 
ha\ e os a rule a greater blootl svippK than imiailer ones ami the amount 
of blectling at operation frequentU vanes m proportion to the mxc of 
the probtate If the prostatic capsular area contracts slow 1\ and if tJie 


vessels are not hgated hemorrhage maj be profuse In tliose cases 
where the hues of cleavage between the lobes of the prostate and the 
capsule are pooriv dcv^lopal more trauma mav occur dunng the 
enucleation with consequent increasctl hemorrhage. 

Tlic first source of blcedmg is largely from several prostatic vessels 
These branches of the infenor vesical arteries are situated on the 
postenor lateral aspect of the prostate not far from the infenor lower 
edge of the internal siihmctcr Control mav be afTccted bv clampmg 
theveseelsandhgationormav bo controlled bv plaang sutures throueh 
the postenor angles of the aphmeter as suggested bv Loaer and b\ 
Hama, pe fc^ml wurce of bleeding is the general ooze from the 
pn^auc bed Tim is to a large extent controlled b> the contraction 
of the fascia outside the cavit> formed bj the removal of the prostate 
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In some cases, piessine pads temporarily applied to the law surfaces 
of the cavity suffice In others, various measures aie necessary and 

may be used Harris suggests 
the use of sutuies across the an- 
terior half of the sphincter deep 
into tlie fossa (Figs 455 and 450), 
the idea being to obliterate the 
anterioi poition of the fossa 
Conti ol of tJie bleeding b.\ 
clamp and hgatuie oi by suture 
aie tlie best surgical proceduies 
The mateiial used sliould be ab- 
soibable because of the tendellc.^ 
of foreign material left m the 
bladder to form a nucleus foi 
urinary encrustations Ligatures 
or sutures should not include any 
more tissue than is essential to 
stop the hemorrhage Ligation of 
the vessels only, is theoietically 
the best method If, because of 
considerable tissue being included 
in a ligatme, an aiea of neciosis 
should foim, infection, slough and 
possibly secondaiy liemoirhage may be the result Gieat caie should 
be taken, when using sutures to check bleeding, not to penetrate the 
lectal wall ivith the needles carr,Mng the sutures 



Fig 154 — Ilhimiiiutcd viaiiul uiapcc- 
tioii of tlio proatatio cavity ahowiiiR two 
amall udonoma m the prostutic capsule 
The floor of the proatntio urethra is hold 
in forceps 



Fig 155 — Suture IiKaturca of proata- 
tic vessels Sutures in anterior portion of 
prostatio cavity to obliterate the same 
The floor of the proatatic urethra is su- 
tured to trigonal edge 


Fig 450 —Suture ligatures of tho pros- 
tatio vessels Sutures in anterior portion 
of prostatio ca\ity Suture holding tri- 
gonal muscle edge to floor of prostntic 
cavity and prostatio urethra 


(’ontiol ot bleeding b\ mechanical metliods has been lecoinineiuled 
and used successfully b> manj suigeons Among the eaib devices 
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v,aa Ilapiuera bag aiul later others— m«bfle<l IMchcr Ilamcr etc 
Tliese (leMCta ore urethral catheters to ttluch a conc-sJiapctl nibber 
bag UJ attached aud when properh m!it;rtc<l the Iwg lies in the ca\ itN 
formed b\ the remo\fll of the prostate. The bag u dit>tuided and b\ 
Its diateution and b> traction on the |)tnile catheter to winch it is 
attadietl, compreasioti is uioile against the prostatic fossa Tho control 
of tJio ooic from the prostatic betl is good The control of the larger 
\esseUma\ orlna^ notlwgood Tht l^gsare usualh rcino\e<l through 
the suiirapubic wound w hen heniostasw has l)ccn actouiplishcsl 1 hen- 
are c'crtam dangers associated with the a>c of liags, loo much or too 
long i>resaun, max Ik. followtsl b\ necrosis of tlie so-cnlle<l jirostatic 
capsule and of the remnant of the floor of the prostatic urethra If 
mfeition is present it max l>e dLs.s4.minatc<l hx prc=i»urc If necrosis 
from pressure occurs it max lie follownl bx secondon beniorrhagc 
after the slough seiwimtea, Stricture from excessixe scar fonnation w 
a iKJssibihtx 



Fio 457 — Tbi eoBtiol of bltK^Uss Fto- 450.— P»pkio» lmpn>p«ri> plnt*d 

Irom tli» prcwUtlc bod. Tb« puldoc 1* Ijrtow tlje Soor of tb« onthr^ Thi* »I11 
■pptird tb* Soor of tb« ontlm. c*u»t tba floor of tbe aiothr» to acJbrre 

•oterioriy ond rofultla »trirturo 

The bleisling max be controlled bx packuig If this u done core 
must be taken m placmg the ]>acking so that the floor of the prostatic 
urethra is not pushed up behind the tnangukr ligament for if this 
occurs postopcmtix e urethral occlusion max result (Figs, 467 and 468) 
Sapal r of tha ToalciJ Nock- — With the bladder wound x^idelx retracted 
and xnth lUuramation all excess tag* of prostatic mucosa and of the 
mtemal sphmeter should be remox^ After the prostatic cavitj has 
been cle^l of an> accessorj lobules and the mtemal sphmeter of all 
tabs and bleeding controlled restonitioa of the floor of the prostatic 
IS flttemptetl In some patienta this is not possible especiallx 
If the m^ian lobe ha* mxolx'ed most of the urethral floor Homs 
repairs the xeaical neck bx bringing tho floor of the sphincter down 
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into the prostatic fossa and anchoring it by a suture passed thiough 
the flooi of the piostatic bed (Fig 455) This is difficult The 
edge of the inteinal sphinctei is not leadily pulled into the fossa 
and the passage of the sutuie through the bottom of the piostatic 
cavity may pierce the rectal tissues Anatomically the floor of the 
bladder neck is pulled out of position if extended into the prostatic 
fossa The flooi of the prostatic urethra is lengthened m prostatic 
Ipqjeiplasia At operation a certain portion of the piostatic uiethia 
in fiont of the median lobe comes away The poition unremoved 
includes the veru This portion, aftei the prostate is lemoved, is 
free and maj be sufficientlv long so as to reach the edge of the internal 
sphinctei after the sphincter has contracted to its more natural position 
This lemainmg urethral portion containing epithelium, subepithehal 
tissue and fascia can be sutured to the floor of the sphincter and edge 



Fio 459 — The prostatic cavity after Fio 400 — The floor of the prostatic 

complete removal urethra has been sutured to the floor of the 

sphincter including the trigone muscle 


of the trigonal muscle (Figs 459 and 4G0) The sutures should be 
absoibable It is also possible to hold this poition of the lemaining 
urethra to the edge of the sphincter bj the proper use of gauze strips 
in cases where suturing is undesirable or difficult to accomplish 

Placing a circular group of interrupted sutures so as to appioximate 
the remaining prostatic urethral mucous membrane to the sphincter 
has been suggested This is impossible because the mucous membiane 
of the lateral walls of the prostatic urethia comes awaj" with the piosta- 
tic lobes 

Prevention of Bar at Sphincter — In cases m which edema of the 
mucous membrane of the floor of the internal sphincter is marked and 
m which there has been associated hypertrophy of the trigone, the 
floor of the internal sphincter maj be seen elevated m a bar obstruction 
This is increased by the contraction of the trigonal muscle beneath 
(Phgs 461 and 462) Removal of the edematous mucous membrane 



TUB OVER iTlO\ OF SUl H\PUBW I R{)ST \ThCTOM'i n't 

Hi 0 area is done to prc'xnt tins liar {tijf In 

these cases if the sphincttr ciIri. t*» suturwl to the pnistatvt \nxt\iral 
floor the sutures should lie deep to include tlic indi.rl\inp trigonal 





Fta •101 -- \ dlAcnm »bo»laK aomiat imMalle ur^ibn •llh Ib^ triiccoal nuvlr 
eoatnrlM ukI lb* filvn o( (be (atenial o|«nF<l. TlkC 6onr ot tUr uirthn b 

a^t. 


musde Tbia proceilurc produced little licmorHwigc oihI lefltes the 
floor of the sphincter flat, ITit rtinoml of thu \M“iIp?-shflj)cil omi is 
not folloiicil b\ an\ loss of \oti<*o 1 eontnd (Fig dOl) 



^ di4,r*m KB^tx to Fl*. -ICV •ho^lag that when an eU*malou., fihrouj 

^ of lb. 


Baprtpohlo —The 
bladder drainage requires the 


most suitable tiT?© of postoperative 
use of a drainage tube siiffiaentJi large 
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to permit of aspnation and tor the mtioduction of an Foi this pm pose 
the Frever tube is admnable It is sutured to the uppei angle ot the 
bladdei wound piojeetmg into the bladder so as to be well within its 
cavity, but not deep enough to impinge upon the prostatic area, about 


/ 

/ 



Fio 403 —A diagram similar to Fig 402 showing tho restoration of the attachment of 
the trigonal muscle to the urethra after removal of tho bar elTeot 

inches is the average It is held m place bj a catgut suture passed 
through the outer fascia of the bladder so that the cut edges of the 
epithelium and muscularis are inverted toward the bladder cavity 
That poition of the bladder opening in front of the tube is closed vith 
luveision sutures through the outei fascia and muscularis If an} 

/ 


/ 



Fig 404 — A diagram similar to Fig 463 showng tho restoration of the urethra after 

prostatectomy 

tissue or packing material should be used, it is brought out of the blad- 
der opening directlv m front of and next to the Freyer tube 

The insertion of the drainage tube at the summit of the bladder 
allows the bladder to fall back deep into the pelvis, produces a sinus 
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tJuit li fa^tile^t fnmi tlic bladder netk ajul iii a c-ollaiteible and iuo\'ul)le 
portion of the liladdtr and urnkw for fari\ tlobiiig of the siijimpulnc 
binua, after the tul)e u amo\etl 

Drxtiufe— UrathraL— In ca^Li m uhich the heinorrhap. 1ms Ix^cn 
controlled certain authors litt\c complctcI\ cIoschI the bladder wound 
1)\ iuture Dronwpe being provided for b\ an mdwcihng urctlmil 
catheter hehl m plac-c b\ a suture of bilkwonn gut passed out through 
the dose'll suprapubic opening Tlic suture's of the hludder arc of tlic 
inversion mattress or purse-stnng tv|K The nlxlonmml wound is 
closed with prevesical drnmage onlv 

Drtiiufe— DUcustloiL. — Dmiitagi of the liladdtr Ixforc prostnte'c- 
toniv citlier h\ urethral catheter or b\ the suprapuhicoiiening has Ixt n 
IS and will Iw one of the largest factors m nihiting the dangers inci 
dent to proatatic operations and has lieeii an important factor ui rt'duc 
ing operative mortahtv With the trounm incident to prostatectoniv 
end vntJi the blcedmg that alwave occurs to some degree in sjnte of 
how possible it is to ligate the tom vebscls— and with the serous ooze 
from the prostatic bed postoperative drainage bv urethral cQtJieter 
luav and cun l>c aocouiplislicd onk' bv meticulous cure end fretiuent 
ungation Often it fails, m spite of (he utmost caa ITie faniuent 
irrigation neccssan increases the risk of leakage into opened fascial 
planes, either in the prostatic or in the penvcsicol orco^ If epithelial 
structures ore too tightiv sutured pressure necrosis occurs and leaking 
takes place The deairc to re<luc« the penod of postoperativ e hospital 
nation b\ complete closure of the bladder is of doubtful vtiIul along 
side of Its dangers W ith proper suprapubic drainage and with mv or 
yon of the bladder mucosa a jiort pen^ of drainage is the rule The 
nsk of leakage cxtravTisation and mfectioa into the perivesical space 
when suprapubic drainage is cameil out liecomes a more remote poasi 
bilitv It IS much more hkclv to happen with urethral catheter dram 
age Indoubtedlv suprapubic ilrauage la safer 
PraretlcAl Driinifo — \fter the buprapubic bladder tube lias been 
properlv fastened tnd the bladder clo»ed antenorlv and mfenoriv to 
the tube a cigarette dram is placed m the prev eaical space and brought 
out the wound inferior to the tube This is done to dram the slight 
serous ooze which couics from the prevesical space In addition it is a 
mcaM for further protcctiou in case auj spilling of unne has occurred 
at the time of opemng the bladder and m case a leak occurrs luto tlie 
prevesical space from that portion of Uie bladder wound inferior to 
tile Frev er tube 


Clooara of the Wotmd — Tlie bladder having been dropped hack down 
mto the pelvis witli the preveaicnl dram brought out of the obdommal 
wou^ at Its lower angle, and the brever tube next above the fascia 
01 the r^ muscles is sutured from above downward with chromic 
catgut rhe suture is made down to the Frever tube but not tichtlv 
around tie samr Thr tube should be free from pressure b} the huM 
ot suture so as to be sure of perfect prevesical drainage 
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Silkworm gut .stay sutures are passed throuf^h skm and rectus fascia 
The skin is then closed with silk suture down to the Frcyer tube, hut 
not closed tightly around the tube 


PROSTATECTOMY TWO-STAGES 


Patients suffering from urinary obstruction produced by prostatic 
hyperplasia, in which prehminar}'^ decoinpiession, either by periodic 
catheteri'/ationor by indwelling catheteis is impossible or unsatisfactory , 
may require a two-stage prostatectomy, a first stage for bladder diam- 
age— a second for removal of the prostate These patients can be 
giouped somewhat as follows 

1 Those in which it is impossible to pass a catheter 

2 Those m which intravesical hemorrhage has occuired spontaiie- 
ou.sly or from traumatism— and it is impossible to evacuate the letained 
clots by urethral instrumentations 

8 Those whose bladders or urethras are intolerant to indwelling 
catheters The presence of the retention catheter frequently increases 
the inflammation either of the bladder or uiethra and predisposes to 
fuither complications such as epididymitis, prostatic abscess or pyelo- 
nephritis 

4 Cases in which the complicating piesence of bladder calculi 
interferes with catheter drainage of the bladdei , causing the inflamed 
mucous membrane to be more irritated, and pioducmg bleeding or 
obstruction of the catheter 


5 Cases of large diverticula with infection m which removal of the 
diverticulum becomes indicated at the first stage 

() Cases with pathological distuibances, either urological or other- 
wise in which a long period of diainage is necessary to pioduce improve- 
ment in general condition before submitting the patient to the opera- 
tive risk of prostatectomy The most common urological condition is 
severe renal impairment The most common general condition is 
associated cardio-vascular disturbances 


A two-stage opening of the bladder has even been advised m older 
to avoid infection of the abdominal wound and perivesical spaces m 
cases in which severe vesical infection exists At the first step, the 
abdomen is opened down to the bladdei and traction sutures placed 
in the bladder and the wound packed The packing is removed the 
following day or so and then the bladder opened, and a drainage tube 
IS inserted into the bladder with a minimum of wound disturbance 
First Stage.— The position and preparation are the same as for 
one-stage prostatectomy The patient is prone on his back on the 
table fixed for Trendelenburg position The bladder is distended witli 


fluid through a urethral catheter 

Incision —The classical vertical incision is made higher than the one- 
stage incision The lower end is about li inches above the pubic bone 
The incision is shorter, usually about 8 or 4 inches in length 1 he skm 
and subcutaneous tissues are divided The anterior rectus sheath is 
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oik.rkI ami tliL a*iti s(.|)aratal Hu tmi!*.NtrsalLHand prc\oic il fascia 
are oiciRil am! the |Knt<mami l*, rvfltttwl oiT tla upiwr portion of 
the l)la<l<!er Hr bladdur w then ukntificxl ns (WnW-il nl>o\c am 
ieizc<i b\ traction fortijjs- It L^ ojx.nc<l m-ar its \irti'c with a - rjIjrI 
and the aspirator inunt“tlint(.l\ nitriNliitv<l mid tin hladdLr is cntin.i\ 
eniptieil 

ErpIoration-DfTcrticala,-!/’ tin droiiia^rt m 

cases wliere it has not Invn i>«.vil»lc to cathcrirt or c\^ta-<t)pc a 
thoniupli examination nja\ lie dinii Ia |»aIl>otk)n to dtltmiinc the 
<htion of the prostate nml of the Mmider IIloo<) clots ami i-alculi if 
present are rcnio\iil If a larscduirticnlum is prts4.nt and the iwtiint 


has hut little eumplicntinK in 
fection It nm\ 1 r to 

remo\e tlic duerticuluui at 
the first staije becniLN- the 
\an()Ua fascia la^cr3 arc then 
more apt to be fre'C identifi 
aide and dissectiblc tliuii at o 
later time after e’oiitmuwl 
ilraina^ lairRc di\trtiei»lu 
ajtli prustatic olistme-tions arc 
remoted b\ the ertruiencal 
approach ITie ail\tiititious 
fascia of the hlfld</eris divKled 
over the niuco&a and fascia of 
the (In erticuluin and the dnxr- 
tiailuoi then freed from its 
eatemal fascia to its neck It 
IS there dnided at the muscle 
la\‘ers of the liladder arxl the 
neck dosed with a suture m- 
lertm^t the musculans and 
mucosa into the bladder Ih 



this method the (hierticulimi . 

■. tODi} It U « *0 ■!»%(■ (bff ■5iiii>hyk4> pubu 

mat ixs ren>o\ed from its at- •i>j iifk>w tbmmUiini*. 
tachmentfl to surrounding tis- 
sues b\ oiien and iisual dn^section and without di^turijing the bladder 
except at the opening of tlic dn crticulum Small dn erticula niai bo 
unertetl mto the bladder In trartion or In sucrtion from the bladder 


caMtj and then remoicd and tlic opening closed 

In cases m which a two-sfogr prostntectom\ is neces-^an amJ there 


is an asjxiatetl bladder tumor theremoial or destruction of the tumor 
diould be a part of the first stage operation 
Tjrpo of Dralnofe —In cases of seicre infection m which the prostate 
IS not too large nor too itiscuIot the use of a Fre\ cr tulie w ith aspira 
tion gi\ es the most aatisfactori drainage and tends to a more rapid dis- 
apiiearance of the infection 

In cases m which the prostates are \en large or \ascular a Pener 
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Silkworm gut stay sutures are passed through skin and lectus fascia 
The skin is then closed with silk suture down to the Freyer tube, but 
not closed tightly aiound the tube 


PROSTATECTOMY TWO-STAGES. 


Patients suffering from urinary obstiuction produced by prostatic 
hyperplasia, m which preliminary decompression, either bj periodic 
catheterization or by indwelling catheters is impossible or unsatisfactory , 
may require a two-stage prostatectomy, a fiist stage for bladder drain- 
age— a second for lemoval of the prostate These patients can be 
grouped somewhat as follows 

1 Those m which it is impossible to pass a cathetei 

2 Those m which intravesical hemorrhage has occurred spontane- 
ously 01 from traumatism— and it is impossible to evacuate the retained 
clots by urethral mstiumentations 

.3 Those whose bladders or urethras aie intolerant to indwelling 
catheters The presence of the retention catheter frequently inci eases 
the mffammation either of the bladder or urethra and predisposes to 
furthei complications such as epididvmitis, prostatic abscess or pyelo- 
nephritis 

4 Cases m which the complicating presence of bladder calculi 
interferes with catheter drainage of the bladder, causing the inflamed 
mucous membrane to be more irritated, and pioducmg bleeding or 
obstiuction of the catheter 


5 Cases of large diverticula with infection m which removal of the 
diveiticulum becomes indicated at the first stage 

6 Cases with pathological distuibances, either uiological or other- 
wise m which a long period of drainage is necessary to produce improve- 
ment m general condition before submitting the patient to the opera- 
tive risk of prostatectomy" The most common uiological condition is 
severe lenal impairment The most common general condition is 
associated cardio-vascular disturbances 


A two-stage opening of the bladder has even been advised m order 
to avoid infection of the abdominal wound and perivesical spaces m 
cases m which severe vesical infection exists At the first step, the 
abdomen is opened down to the bladder and traction sutures placed 
in the bladder and the wound packed The packing is removed the 
following day'’ or so and then the bladder opened, and a drainage tube 
IS inserted into the bladder with a minimum of wound disturbance 
First Stage —The position and preparation are the same as for 
one-stage prostatectomy The patient is prone on his back on the 
table fixed for Trendelenburg position The bladder is distended with 


fluid through a urethral catheter 

Incision —The classical vertical incision is made higher than the one- 
stage incision The lower end is about inches above the pubic bone 
The incision is shorter, usually" about 3 or 4 inches m length The skin 
and subcutaneous tissues are divided The anterior rectus sheath is 
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E«moTil of tha PnaUte -The methods arc the some as descnhed 
under one-btage opemtron either digital onh digital \'isual or ^ wual 
As a rule the prostatic sepomtion u more difficult The penoil of ilmiii- 
ope haMug reduced the edema amt inflammation of the prostate and of 
the surrouudmK planes, tlicre appears to lie on mcrensc m fibrous fien 
tion of these planes Digital remotnl is mualfj necessan amt \lsiial 
inspection of the prostate l)c<l done aecondanlt The blcctlmg is apt 
to be soiueahat more difficult to control hut ls iisualh less in amount 
Ligation of the teasels is more difficult Packing as a control mat lie 
necessan because the ooie from the pnistatic lied mat lie the more 
marked |iart of the bicedmg i\s a rule tins is not required Due to 
the fiMtion of the woiukI repair of the tcsicnl neck bt siiturmg is 
UMifllK more difficult 

Drtinica— A Fre\cr tul)c u fostenol to tlic upper angle of the 
bladder wound with nn In^e^MOIl catgut suture Due to the smaller 
bladder capacitv about an inch onh of the tube is alloucil to project 
mto the bhuldcr Care should be token that the bladder mucosji is 
ui\ ert«l and tJie fumlus of the blodder has been su/ficientK nwbiJizcd 
bo that the bladder ina\ lie tlroppotl well down iiniler the rccti muscles. 
ITie opening in the liladder Wow the h re\ t r tuU is dosoii w ith Jn\ ert- 
ing catgut buture;*. V prexoicnl agnrettc dram is ubcrtctl mfenor to 
the trescr tulw 

Clo*are — \a interrupted entgut suture of the rccti muscles uiU 
pre\eQt jirotrusion of an\ of the troiisversalis fot or of the anterior wall 
of the bladder The external rectus fobcin is separated on each ide 
and ckbctl from abo\e downwnni with chronuc entgut bilkwonu gut 
ato\ sutures arc paascil through skin and fascia and the skm clo^ 
with continuous sdk sutures. 

QEN£&1L CON&IDEaATIONS 

In m\ experience the great majonti of jiaticnts wJio como to opera- 
tion are tb^ m wboui it is difficult to carrj out man^ of tlie refine- 
ments of operati\e technique which ha\c olraadv been described 

The\ are patients who idioujd not be subjected to a long anesthesia 
or to prolonged surgical procedure which raan\ of the refinements of 
delicate bladder neck restoration necessitate 

\s I quoted the operation should be but on incident m the treat 
meat Therefore expedition compatible with thorougJmess and safetj 
la most deniable and m the majont\ of instances this means a rapid 
exposure of the bladder its e\'acuation h\ aspiration a finger eipJora- 
tiM of Its mtenor a visualoation means of a self-retcuung retactor 
a “^8^ cnuclcatKm of the prostate a second insertion of the retractor 
with remoral of an^ tags of unremo\ed prostatic nodules an 
immediate pac^ of the ca\Ttt left by the remo%ed prostate to con 
tral o<ttmg and damping the lower edges of the mtcrnnl sphincter to 
stop arterial hemorrhage Allowing the packing to remam a few min- 
utes wd\ m man> instances be sufficient to stop actira ooimg and like- 
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catheter or some similai type is inserted into the summit of the anterioi 
wall of the bladdei Such a dram does not come into contact with the 
pi estate and, theiefore, is more easily tolerated 

In those patients m whom drainage of the bladdei has to be cairied 
out for a long time, attachment of one or both edges of the bladdei 
mucosa to the rectus fascia with catgut sutures, before the mseition 
of the ictention catheter, will enable the cathetei to be more easily 
removed and reinserted 

Diamage of any opened portion of the prevesical space is to be 
taken caie of by inseition of a cigaiette dram At the time of the first 
stage, this space should be disturbed as little as possible, not alone to 
pi event infection, but that the sepaiation of the fascial planes will be 
easier at the second stage and the elasticity of the bladder letamed, 
both of which allow easier enucleation of the prostate at the second 
stage 

Closure of the Incision— If necessary the anteiior lectus sheath is 
closed from above downward to the retaining cathetei with catgut 
The fascia is loosely approximated aioiind the cathetei Retention 
sutures of silkwoim gut are passed through skin and fascia The skin 
may be closed with silk The catheter and dram are not to be sutured 
tightly at any plane If sutured tightly, there is increased risk of wound 
infection which, if followed by excessive cicatrization, fixes the wound, 
thus forming a handicap to free mobilization of the bladdei at the 
second stage 

Second Stage.— The position and prepaiation are the same as for 
the first stage 

An elliptical incision is made around and very close to the drainage 
opening The skin and subcutaneous tissues are divided fiom just 
above the pubis to below the umbilicus The rectus fascia is divided 
above and below the drainage opening If the prevesical space has not 
been opened at the previous operation it is now opened after freeing 
the transversahs fascia, and the anterior wall of the bladder exposed 
This will quickly show the line of inflammatory attachment of the 
bladder to the lecti muscles or fascia and the bladder is then detached 
from both It is necessary to mobilize the anterior wall of the bladder 
If not properly mobilized, the fixation may spht the upper portion and 
open the peritoneum during the mampulation necessary to remove the 
prostate If the peritoneum has been accidental^'' opened, the bladder 
and other fascial planes should be mobilized and the peritoneum at once 
repaired After the anterior wall of the bladder has been freed, the 
smus IS enlarged downward as far as necessary 

Exploration of the Bladder — Inspection of the bladder is more difficult 
m the second stage due to the fixation of the tissues Proper mobiliza- 
tion of the anterior wall of the bladder however gives, as a rufe, suffi- 
cient relaxation for both digital and visual inspection The prostate 
decreases in size after prolonged drainage The bladder wall, having 
been contracted over a long period, will be of greater thickness and the 
cavity will have become smaller 
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Sunilarlj important in the postoperatue pcnwl botli carl} and lai 

18 attention to the intestinal tract 1 

The critical period seems to be within the twent\ four hour aij 
5 c\-cnt\ two liour penod It is where ft persistent nausctt or liepinnii! 
singultus lna^ be the first sign of uremia It is at a tummg point suc| 
as this that the information gainol from a chemical blood cxamiimtiol 
13 of in\'aluable aid to demoustratc the degree of nitrogen retention 1 
The suprapubic cigarette drain is reinoicil from fort\-cight tl 
be\ont\ -two hours after ojieration, depending on tlie degree of mfcctioij 
present m the bladder i 

The suprapubic bladder tube is remt)\c<l usuallv in from four to si-'i 
dais, 'I’his we tliink should depend on three factors 1 ITic condi-l 
tion of the bladder as to surgical cleanliness— ui a clean bladder enrh I 
in a suppuratue condition late 2 Olic nmoiiiit of ooic and dots! 
The tube should l>c Kept iii until all blowl dots lia\c come nwu\ nndj 
all ooic has ceavd % The tulic sJiould l>e Kept in until thtre is a| 
well Imed granulation tissue fistula fomi«l so tliat on rcinoi’al of thcl 
tube there will be no uniian infiltration latcralh along the fn-scial 
spaces and planes. 

■\fter tlic rcmoiol of the Freicr tul>c ospiration of the bladder 
contents is continued b\ the use of tJic ( ilc ilisK Jlic bladder is 
washed scNcral tunes diiD\ b\ a catheter msertc<l throngli the supra 
pubic wound 

Urethral irrigation of the bladder ahould he cameil out onK oftcr 
the suprapubic smus liccomcs too small to admit n catheter 

Patients ma\ sa/ch bt set up in liedmsu: or seven dfl\H and allow wl 
out of lied in from ten to twehe <la\s but ns these an. ohi men the\ 
should be treated os such and getting an old man up and out of lied 
a few da\8 ofter ft major ojxinition is poor jwhev It la IiKo whipping 
a tired horse Keep him interested and ah\c meutalK and maKe his 
surroundmgs pleasant 

The suprapubic fistula hcaU usuallv in from two to foiu" wecKs, on 
the average three weeks. In those that remam open lunger it ina\ be 
neccssarv to irrigate more often through the urethra In an exceptional 
case It maj be neccssan to insert a retention catheter and dram tlie 
bladder so that the fistula will heal 

^^^^en the patient starts voiding he should be encouraged to cinpti 
the bladder frequentlx It seems good judgment m those patients 
who before operation had large stretched overdistended trabeeulated 
bladders to allow the suprapubic fistula to remain open longer than 
routme so as to restore bj rest the lost bladder tone as well as cure 
the enatmg cv stitis- 

Thc final word will never be said on just what constitutes an ideal 
routine for postoperative prostatic treatment 

More difficult problems come up m the management of these cases 
than perhaps m anv other branch of eurger. 

The resources of the surgeon are often taxed to the utmost but m no 



782 


SUP RAP UBIC P ROST A TECTOM Y 


wise leaving the clamps on the blood-vessels for a similar period will 
suffice to control hemorrhage By the time the Freyer tube is sutured 
in position, the clamps and packing may be removed and then the 
lower angle of the bladder wound closed 

The prevesical dram is inserted and the operation is completed by 
closing the abdominal wound 

Prostatectomy carried out in this wa> can be accompliahed in a 
minimum space of time and with the minimum shock to the patient 
Anesthesia may be discontinued almost as soon as the closure of the 
abdominal wound is started 

POSTOPERATIVE CONSIDERATIONS 

The postoperative period of a prostatic patient’s surgical journey 
IS scarce!}' less important than the preoperative, and an immediate 
appreciation of the development of untoward incidents is the deter- 
minator of success 

Remember always, that prostatic surgery is major suiger} carried 
out upon patients at a tune m their lives when resistance is lowered, 
degeneratne changes have become manifest, and for these reasons they 
should receive the closest attention and care 

Shock —There ma} be a mild shock shortly after opeiation, or it 
may be delayed a few hours 

To guard against this, the amount of bleeding is closely watched and, 
if undue in amount, or the patient shows effects of hemorrhage, infusion 
or transfusion should be at once given Ihe use of blood transfusion 
has reduced the dangers of prostatic surgery to a very great degree 
Immediatel} following opeiation siphon drainage of the bladder is 
instituted This is accomplished b\ inserting a small rubber catheter 
to the bottom of the Freyer tube and attaching it to a vacuum bottle 
on the side of the bed 

The patient, upon recovering from anesthesia, is given one or two 
hypodermic injections of morphine which usually is sufficient to allay 
the vesical spasms which the removal of the prostate has produced 
The continued use of morphine, as is well known, decreases all secre- 
tions except that of the skin, and m prostatics keeping the kidneys 
properl} functioning after operation is one of the most important 
considerations The use of an\ drug which might interfere with renal 
activit} is contraindicated 

In man} cases it is wise to give the patient sodium benzoate of 
cafiem h} podermicalh shortly after operation to forestall possible 
renal msufficienc} 

Renal insufficienc} is one of the great dangers after operation, m a 
like manner to the preoperative period, and here again is where the 
extent of its presence can be best determined by chemical blood exami- 
nation Approaching chemical unbalance of the patient can be early 
recognized and measures at once instituted for correction before a 
grave condition develops 
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other blanch of surgery does a case well managed, and hi ought to 
a final successful functional restoration, produce a result more giatifv- 
ing to both patient and surgeon 
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foruiatioiu Man\ of die latter aU>mI\ocatc die of the procxtlure 
m the eitamef\ dclulitntwl lutliMtlual nho cannot stand a prustatet,- 
toni\ aaii uho before the da\s of rcM.'Ction would have l)cen adMM.d 
to satisfj hnuiclf a catheter life 

There u no question but what the operation of nation u difficult 
and when undertaken m die case of Urge li\q>crtroplnea is tedious m 
the e.Ttreaie to the o;j«-7n/or while a prostutcctonn isaucas\ operation 
for the operator but camia a much greaur ruk for die jMitteitt 

U a procet/un. is safer for the gn ath dcbditatwj it iiiiist of neccssiti 
be safer for die normal cases and it is difficult to understand how a pro- 
cedure that IS adizuttedli niort dangerous con Ijc recomineiulcti simply 
liccmisc It la easier for die operator 
If the surgeon is e<piolJi duterous both tlirough thu urethra and 
through the bladder dierc will lie but few cases m wbicli he will 
recommend prostatectomi If he is not so dtittrous w-ith urediral 
matrumenta he will couflne Jus efforts to die smaller h\'|)trtrophies 
arul the greatly increased risks leanng jinatatectomv for die more 
robust ])ationts who he thinks can btoiid the i>onls of a proslQtectom\ 
ZlaJlinger lias suggested the suprapubic excision of the intmiesicaJ 
portion of unusualK large glands to be follow rtl later b\ re&oction 
thus a\ oidmg the dangers metdeot to cnucJeation of these huge masses 
of tissue 

Cancer of the prostate has to dote defietJ an\ sm^ieo) means of cure 
but transurethral resection nlforUs a paUiati\ c measure that estublislies 
satis/actof^ function and does «Ra,t with the nccesafi of constant 
catheteniotion or permanent suprapubic drainage 
Fen of these patients In e long enough to require a second operation 
but if thcN do It IS not a senous undertaking and ne\ er looked forw ard 
to with the horror that attended the anticipation of a second partial 
prostatectoun OccosionaUj the cnaccr \nJJ in\adc the external 
sphincter with resulting mcoafinence which should not be attributed 
to the resection unless it occiirrctl unmethatejN after the operation 
Some ha^-e dairned that there is o deletenous clfect on the cancer 
e'terted cither the lugb frequency current itself as it passes through 
die tissue or bj the tone end products of tissue destruction These 
remam sunpb cUmcal ohscrvations and lack scientific proof 


EEMOYAL OP TIB8T7E, 

Irrespective of the sue of die obstruction or the instrument used 
there are certaui fundamentals that must be fodow^ i/ a rapid and 
satisfactorv conv-alescence with good functional result is to ensue 
Time should alwmvs be taken before resection care/uJh to examine 
the entire field and aacertom what porbon of the glaqd u causing the 
ob^ction detenmning how much tissue it wiIJ be neceasarj to resect 
end from what location Landmarka such as the ureteral orifices the 
interuT^c ndge and the \-erumontanum should be located and 
caretuJJx eiaiiuned to detennme their relabomhip to contiguous 
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close Theiefoie, Fullei, in Ameiica, and six years later Fieyer, in 
Fngland, undeitook to carry out what the} considered complete 
enucleation of the gland and, as all tlie obstiueting tissue was neces- 
saiily leinoved along with an enormous amount of non-obstructing 
tissue, then results weie far superior to tliose of the surgeons who had 
done only partial pi ostatectomy Thus was firmly established the 
belief founded on false premises that the funetional results following 
partial prostatectomy are bound to be inferior to those following 
enucleation Few stopped to consider tliat the success of partial pros- 
tatectomy depended not on tlie quantity of tissue that was removed 
but from what location it was excised As a result, the surgical world 
witli comparative!} few exceptions espoused tlie doctrine that com- 
plete prostatectomy was the procedure indicated m cases of benign 
h}'peitroph}’' and devoted their attention to efforts at reduction of its 
moitahty 

Although marked improvement has occurred as a result of preopera- 
tive preparation, the late of mortality remains the highest of any 
suigical procedme directed toward the relief of a benign condition 
Fin thei more, although the not infrequent poor functional results follow- 
ing prostatectoiu} are common knowledge to the initiated, reviews of 
tliem are seldom published 

Realizing these unpleasant trutlis, those m the profession witli a 
pioneering spirit were on the alert to find some better method of treat- 
ment than removal of an entire gland simply because a small portion 
of it was obstiueting the uiinary outfioiv m a channel as accessible 
as tlie inethia Yet, to opeiate successfully in such a situation, it was 
essential that the instrument used be capable of removing all tlie 
obstructing tissue no matter how extensive, since to remove only a 
poition of the tissue in tlie presence of residual urine will aggravate, 
not improve, the symptoms from which tlie patient is suffering 

The operation should be carried out under such conditions that the 
obstiueting portions of the gland can be seen and their relationship to 
other stiuctuies determined before tlieir excision and some method 
provided for adequate control of bleeding 

These i equirements have all been met m various ways by tlie different 
instruments now available for transurethral resection 

SELECTION OF CASES. 

The weight of a normal prostate gland is m the neighborhood of 25 
grams When enlarged from fibroadenomatous hyperplasia tins may 
increase to over 200 grams but such great enlargement is the exception 
An examination of the tissue removed m 575 suprapubic prostatec- 
tomies at the Mayo Clinic showed but 32 1 per cent to weigh more than 
50 grams 

Some authors, notablv Alcock, feel that the only contraindication to 
resection is the mabilitv to pass the instrument, while others mamtain 
the procedure should be confined to smaller median lobes and bar 



/?£:VOl 1/ OF TI^VE 


formatvotw Mam of the latter albo a<I\ocate tiie il>c of the proct-ilure 
111 the rntreiiKU ikhiUtatcil iiuli\ulual who cunnnt stand a prostatee- 
tom\ anil uho Ijeforc the dm a of resection uouhl imNe l)cen odsu'^l 
to hAtisf\ huuM.lf with a catliettr lift 
There la no question hut what the ojKration of n'^ection w difficult 
and when imdertaken m the cast of lor^e hN iiertroiihics la tedioiu m 
die ertreme to the o/*rro/or while tt prostatcctoim won easi operation 
for the operator but camea a much jcrcattr risk for the 

If a procedure u safer for the /jivfltJv debditatetl it must of nt■ccs 3 lt^ 
be safer for the normal cases and it is dilBcult to understand how a pro- 
cedure that u udmittcdh more dangerous can l)c rccomnieniled simpl\ 
liocausc It IS easier for tho opemtor 

If the surgeon is cqualK dexterous Imtli through the urethra and 
through the bladder thea will Imi but few ciues in whuh hi will 
rccommcud prostatectom\ If he is not so dexterous witli urethral 
lustrumeots he will conffnc his efforts to ihi smaller ll\^)crt^ophles 
and the greath incraased risks, lea\ing prostatcctom\ for thi. more 
robust patients who he thinks con stand tlic jicnls of a prostatectomi 
Ballinger has buggcatwl the suprapubic cuision of tlie intruNcsical 
portion of unitsualJi large glands to i>e follouet) latir b\ re&i'ctJon 
thus a\-oKliQg the dangers incident to enmJeatjon of tliese huge masses 
of tissue 

Cancer of the prostate has to date defied an\ surgical nieaus of cure 
but transurethrul nsM.'ction alTonlsa palhati\e incosun. that establishes 
satis/octorA function and does awa^ with the necessit\ of constant 
catheteniation or pcruiautnt suprapubic drainage, 

Few of these patients live long enough to rciiuiro a second operation 
but if thej do it is not a venous uiulertoking and nc\ cr looked fonrord 
to with the horror that attcnJerl tho anticipation of a second partial 
profltatcctonn OccosioiialK the cancer will m\Qde the external 
sphincter with resulting incontinence which should not be attnbuted 
to the resection unless it occurred iraniediatel\ after the operutiou 
Some ha\e claimed that there is a delctcnous effect on tJic cancer 
exerted either b\ the lugh frequenci current itself as it passes tJirough 
the tissue or bj tho toxic end products of tissue destruction These 
remam simpli dimcal obsen ations and lack scientific proof 

REMOVAL OF TISSDE 

Irrespective of the sue of tho obstruction or the matniment used 
there are certain fundamentals that must be followed if a rapid and 
satafactorv conv-aJcscence with good functional result is to ensue 

lime should alwaj-s be taken before resection carefullj to eiomme 
tne^tire field and ascertain what portion of the glaqd is causing the 
oDs^ction detemunmghow much tissue itwill be necessan to resect 
and from what location Landmarks such as the ureteral orifices the 
mterur^enc rxdge and the xxrumoatanum should be located and 
carefullv examined to determine their rdationship to contiguous 
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structures, as the tremendous deformity to the prostatic uietlira 
incident to the enlargement of the gland gieatly alteis their normal 
relationship Such a preliminary survey will save much tune later m 
the procedure and insures the opeiator an accurate knowledge of the 
entire area before any tissue is lesected 
The obstructing tissue should be removed widely enough from all 
portions of the vesical orifice to form an adequate channel from the 
verumontanum to the tiigone Once this is accomplished the operator 
will have an unobstructed view fiom the verumontanum into the 
bladder (Fig 46(3) Caie must, however, be exercised not to cut too 



Fig 400 — Diagram of the intravesical and intranrothral tissue it is necessary to resect 
in order to insure good functional results 


deeply and onlj'^ on the bladder side of the verumontanum, for this 
structure marks the beginning of the external sphincter and a single 
incision beyond it may produce incontinence Davis has aptly likened 
it to the manner’s lighthouse— it is the point fiom which to chait one s 
course but to come too close is to court disaster and to destroy it is to 
lose one’s bearings completely 

Transurethral resection is not intended to replace prostatectomy m 
that the major portions of the enlargement must be completely removed 
as m an enucleation It may be necessary to remove large amounts 
of tissue in order to obtain a sufficiently wide channel but h}q)erti opined 
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tu^nir wluch not impia^c on ucb a channel netil not )ic rctnovei! 
Ttui ‘loci tWJt mean that the tucre UinncIlin::of a pa. 'O^e into the hLuhfer 
b\ eicuin. the mwhan IoI>e atui rtr-ex-tin:: the loutr bonier' of the 
lateral lol*^ u ufficient. The attempt at thn, half ua\ measure ba^ 
Ikto UD-Iertalen b% m«/'t operator* earl\ in their worL- It uHl almost 
inraruMi reult in ultimate faflure ajlhuurh the olftructjon ma% fir 
a time Ijc rclieve»I It «Uifer* in n<» c?'ential from the forage mtlhi^l 
of Lu\a (Ft;: -I'o j that waa pn>veil mailetpiate lun« Ijcfore the opera- 
tion of rc:^eition wia ilevclopeil hailurc ri-'UlL> iMxaujre such a lunnel- 
Iirurpnx-e' leaxe-* tbenxif i f theim.thra fonnnl b\ overlapping bteral 
IuIjcs ami the un-thra mu. t l*e unofrtructetl thnnuhout its cireum- 
fertne-e to functuin norraallv The overlwkin:: of an hvpcrtn phv if 



I’r&, V — Laj- [ ( it* 

olafrrl pr-^tAK ofwl lir Lir=» aitontp f pro-tiiii* Ui-mjt ■L^ rtn-ia.* ami claj- 
Pf i-ir^ fntuj* k<<rui'ti30 *uh«r trrai o>atin'»«i tLevAi-*^ maloti* cr u a 

f*will f ti:*«a*i;iA AcJ er&.X*Oaa (a(-s.^3X t>> c£c prx^ if* 

the anterior portion of the "laml pn>Iuctr> a iimilar ili-appomtinz 
result for the .amcreaafjQ Infact,a\erv uiAuniificant amount of tLauc 
han;riU 5 from the roof of the iireihra mav caiLie the mitet per'Lstent 
svmptomi of obstmttuja even when on apparcntlv aHeqoate channel 
haj been fnrmetl, Fommatelv such antenor lobe hvpertrophics are 
ri^ and a careful preoperativcaurvev will alirava reveal them amJ put 
the operator on hii gnanb especioUv if he hoj availeii Him^ f of a retro- 
ftraile Uha ^vatem such aa are iupplieil with the loun^ onJ McCarthr 
vT~ion affordeii hr such a retro^rrade lena iiiiures 
an adequate new of the anterior surface of the bladder above the 
proatate a location which i3 difficult to vtaualize with anv other mstru- 
ment. It aho givea one an opportumtv to looL on the diatal side of 
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large hjqjertrophied lobes and for one who is contemplating doing 
many resections is indispensable. 

If the obstruction is chiefly median, being confined to an intravesical 
enlargement of the subcervical glands of Albarran or hypertrophy of 
the commissural portion of the prostate, resection is simple and good 
functional results are assured no matter how great the obstruction, 
provided care has been taken not to leave any nodules in the region 
of the internal sphincter and the vesical hp has been left clean and free 
of tags, both of which precautions insure a smooth even healing and 
hence tend to better functional results 

Boyd has shown by doing prostatectomies on previously resected 
cases that the rnternal sphincter is usuall}" cut during a resection and 
not infrequently some of the muscular fibers passing to the prostatic 
urethia through the lower portion of the vesical orifice lie thinks 
that much of the permanent benefit m resections comes from cutting 
this sphincter, for the relaxation of the vesical orifice which results 
from such cutting can only, he believe, explain the marked and imme- 
diate relief from obstruction that these patients ex]rerience 

If one uses the “punch” method of resection he can always tell by 
the tactile sense when these muscle fibers are being cut While it 
gives a warning that the operator is beyond the prostatic tissue and 
must proceed carefully, it is no contraindication to further excision 
if its h> pertrophy is causing an impingement on the circumference of 
the vesical orifice Sufficient tissue, either prostatic, fibrous or muscu- 
lar, must be cut away so that there is an uninterrupted view from the 
verumontanum to the trigone At times this will necessitate cutting 
away a large part of the trigone itself if the commissural part of the 
gland IS greatly enlarged 

The most difficult cases to resect are those m which the hjqiertrophy 
IS entirely confined between the two sphincters Alcock believes such 
cases are best treated by prostatectomy Fortunately, their incidence 
is small, he encountering 4 in a senes of 400 The difficulty encountered 
here is the tendency of the lateral lobes to fall away from the instru- 
ment, the procedure being not unlike bobbing for apples on Halloween 
If an assistant places his finger in the rectum m such cases he can 
greatly facilitate matters b} repeatedly forcing these lateral lobes into 
the fenestrum of the instrument or against the loop until sufficient 
tissue IS removed 

If a sphincterotomy is done in this type of case with the Collings 
electrode before commencing the resection it also facilitates the removal 
of tissue and insures the symptomatic benefits to be derived by com- 
plete relaxation of the vesical orifice previously mentioned 

Most frequently there occurs some h;^q)ertrophy of all the lobes, in 
which case it is the general consensus of opinion that the median 
obstruction should be resected first Once this is removed the lateral 
lobes will more easily fall into the operative field The early removal 
of the median obstruction also makes the manipulation of the instru- 
ment easier and has the added advantage that, if for any reason it is 
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felt bcbt to tenjiuiflte the operation before couipktioii the poMibilit> 
of sj-niptoinotic relief la firtater if the mc<lmn obstruction has been 
rcmo\e<l than if either lateral lobe has been exciactl 
There la a fcclinR that the best cases for the mcxpcnencctl to under- 
take arc those with ainall amounts of obstruction paftrahlv of tlic 
metlian t^^>e The falhic\ of this idea has been called attention to b> 
Thompson who antes True iiiou/tli it will be ntwssni^ to reinoic 
onI\ a bniall amount of tissue but since in such a ease there is rarcK 
thickening; of the \esical uoll subtnf;onaI h\pcrplasia or intTcosc in 
the distance iM-twccn the tnponc ainl \eniniontanuni the morjpn of 
safetj will Ik less and excision of slightK more tissue than is intcnde<l 
might result in pen\csical periprostatic or jicnurtthrnl «tni\usntion 
not to mention the possihiht\ of postoperatix e incontinence I bchc\ c 
that patients uith benign inwlcnitc enJargcmeiits of the prostate 
gland or with prostatic carcinoma can be operatetl on \uth less risk 
than those u ith large prostatic glands or those with \ tr\ little h^^x?r- 
troph\ 

^^’hen there u doubt conccnnng the ajl\isabilit\ of excising more 
tissue oiici. a satis/acton channel has )x?cn constnictixl it is alHO\s 
beat to be tonsenatue Cutting too <lfepb max cause extraxasation 
of unne later and is bound to produce anno> mg blwling Tissue once 
renioxcil cannot Ijc replaceil but this tx-pe of operation con most eusil> 
be repcateil 

OPEEATfONS IK MULTIPLE STAGES 

Uthoiigli it IS usuallx possible to complete a retottion at one time 
it lb uot alxxaxs desirable as postoperatixe reactions seem to bear a 
direct rclatioiuJiip to tJic tune consumed m the operation 

There arc sexcral reasons for this TJjc uretlira Ql\xaxis resents undue 
trauma aikj the importance of gentleness in the passage of instrumeuts 
through It remams unchanged In transurcthnil xxork these instni 
meots are of larger cahber and remain m the urethra for long penods of 
time so that mjurx to the mucosa h\ the contmuaJ pressure of the 
operator s hand agamst the instrument can readily occur 

If these instruments ore raaile of bakehte thex do not slide in the 
urethra as readilx os nickeled instruments and once the lubricant has 
become dnctl as a result of repeated heatmg from the high frequency 
current are a potential source of urethral trauma Because the instru 
raenta are of large cahlier care should be exercised to see that the 
urethra is adequatclx dilated bj the passage of sounds liefore tlieir 
insertion 

hailurc to obserxe these precautiona xnll result m penurethraj ab- 
fistula; and stnetures. To rehexe the patient of a unnarj 
otetruction due to prostatic hjTJcrtrophx and as a result leax e him xnth 
obstruction due to urethral stneture is mexcusable but requires care 
to be axokled 

The rcmox-al of large amounts of tissue not onb prolongs the opera- 
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tlou but leaves a large area of law surface fiom which toxic absorption 
may readily take place 

Secondary infection leadily de\elops under such circumstances, for 
the piesence of large amounts of tissue either de\itahzed or rendeied 
less resistant by excessive coagulation affords an ideal cultiue inediuin 
The piolongation of the operation also results in inoie loss of blood 
and the largei denuded siuface pioduced is more prone to secondary 
hemoiihage than a small aiea v ould be 

While in most cases the choice of lesecting all the tissue at one 
opeiation oi at seveial is open to the operator, m some of the huge 
adenomatous hypertrophies it becomes a inattei of necessity for, 
although se\eial opeiators have reported lemoving o\cr .50 grams at 
a single sitting, the meie fact of their lepoit indicates the amounts a\ ere 
exceptional (Fig 4(38) For the a\eiage opeiation, the remo^al of 



Fig 4GS — Tissue ■weighing 110 grams ^emo^cd wath the Bunipus punch from a 
single patient Note the clean cut regular edges of the mdmdual pieces, the result of 
razor-edge sharpness of the cutting tubular knife, an essential for success by this method 
of o\cision 

fiom 20 to 25 giams at one tune will prove sufficient With the method 
used at the Mato Clinic 89 pei cent of the 451 cases operated in 1933 
were done at one operation 

Because the operation is usually performed undei a legional anes- 
thetic, it IS piefeiable to do it in multiple stages if the entiic obstiuction 
cannot be resected in the neighborhood of an houi This insures ample 
anesthesia throughout the proceduie and a minimum of tiaiima fiom 
instiumental manipulation Less than an hoiii was lequired for 
lesection in 90 pei cent of the cases m the Mayo Clinic series just 
ref ei led to 

The ease of the procedure when compai ed to prostatectomy and its 
freedom from serious reaction also favois its lepetition whenever 
occasion demands (Fig 4(39) Subsequent operations are always 
easier both for the patient and from tlie technical standpoint The 
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greater room pronded as a res»ult of the pre'iouflh remo\cd tiMUC 
makes instrumental manipulation easier The remaining tissue has 
ui the intenni between operations become sufRcicnth «lcmutous to 
frequenth place it in a more mhantngeoiis position for resection than 
It fD^tne^^^ uas thus adding still further to the ease of the prt>cc<furc 
There w also the not infrequent ease ^ Inch den\ cs such a satisfactor> 
functional result from the first operation that the second is not required 
and ccrtaml\ the nsk inairretl b' Icamig more tissue surrounding the 
urethra at the cud of the o|>eration is considcrablN leas. 



Fio 400 \ oompuiMo of the bpefJIal wimf of OOO patioDU lunnx * pto«- 

tiUfctomy «l(b an Mpia] number «1 k> bad reaeetlon. 

Time Inteml— There can be uo set rule as to the intervTil betweeu 
operations as each patient presents indiMtlual problems. IIowe\er it 
IS seldom that the urethral irntntion from instrumentation has sub- 
sided sufficientK to permit of the passage of instruments in less than 
seven daj-s and usuall\ ten dft^'S are required Such multiple opera 
tions of course extend appreciabh the hospital staj of the patient 
and m the larger glands this Ina^ in the aggregate exceed the time 
usutlJ> consumed m tho convalescence from a pro^tectomv but there 
seems httle question but what the added time is justified m view of the 
much lower mortahtv of the transurethral procedure 
In 1933 tbtre were 451 cases resected at the Maio Chnic with 5 
deaths 1 11 per cent while m 1034 a consecuti\e senes of 322 c s .v? b 
was operated before the next death occurred 'Mcocl. reports 2 deaths 
m his last 275 cases while Davis had 2 patients both of whom had left 
the hospital die within thirty da^ s in a senes of 323 

When multiple operationB are done the residual unne must be cared 
for either bj an mdweliing urethral catheter or by frequent catheterua 
tion for Its presence m association with a traumatued bladder neck is 
a fertile field for senous secondarj infection If the bladder is fre- 
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quently irrigated during the interval betiveen operations the possi- 
bility of such a complication is slight If the patient is extremely 
debditated, especially if the renal function is poor, it is advisable to 
precede the transurethral resection by suprapubic drainage 

S hr i nk age as a Result of Resection. — As two-stage prostatectomy 
became popular, it was noted that after suprapubic drainage the pros- 
tate gland usually decreased in size, occasionally to an unbelievable 
degree Caulk early recognized that the same diminution in size 
followed partial removal of the gland by resection and he writes “To 
my mind this is the most significant single phase of the entire subject 
I have for ten years carefully studied the transformation and transition 
both by careful rectal and cystoscopic study of a large number of pros- 
tates under drainage and partial removal and with but few exceptions 
observed that the gland presented a most striking tendency to diminish 
in size and undergo retrogression under these conditions This par- 
ticular feature of the subject, the importance of which I have been 
stressing for many years, is the basis of my belief m the lational appli- 
cation of minor surgery for large prostatic obstructions This evidence 
of uniform slwinkage following drainage and particularly^ after partial 
excision of tissue ofters highly suggestive evidence that these growths 
are fundamentally inflammatory because no other would show tins 
tendency to retrogression,” an observation that has influenced hun to 
favoi multiple operations 

BLEEDING IN TRANSURETHRAL RESECTION. 

The contiol of bleeding was without doubt the mam factoi which 
delayed the development of transurethral resection It still remains 
an occasional annoyance at operation and a trying complication during 
convalescence but no longer a serious menace except to the inexperi- 
enced 

Bleeding at Operation — The blood supply of the prostatic uiethra 
consists of a plexus of arterial vessels traversing the mucous membrane 
connected by radial feeders that connect with a second plexus in the 
periphery of the gland 

More bleeding occurs, therefore, following the initial incisions than 
takes place once the mucous membrane is all removed and the cuts aie 
made m the adenomatous tissue itself Here the vessels are laiger 
and can be seen as individual spurters As the peripherj'^ of the gland 
IS reached a second plexus of vessels is encountered and bleeding again 
becomes diffuse and so more difficult to control 

With those instruments which employ the wue loop toi excision, 
most of the venous bleeding and some of the arterial bleeding is con- 
trolled by the coagulatmg power of the current as the tissue is excised 
A similar degree of hemostasis is produced by the cautery punch and 
bA the needle electrode thrust into the tissue before its excision None 
of the instruments produce complete hemostasis at the time of excision 
and it IS necessary to go back over the cut surface and by mild coagula- 
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tion '<a\ the larpcr I>k*cileM "^nic oi^rntore prefer to exase '«€\(.rul 
pieces of tissue before doiiifr tJiu w bile others o«l\ lic tlmt uU blcexlin^, 
be cured for as it occurs Uccaiisc a lens «,\-stciii of \Tsimlirjition 
demands dear imgating fluid for proper o\>scrxQtjon the number of 
pieces of tissue xihicli out iua\ excise without stopjimg to control the 
bleeding IS self limited With a direct \x ion iiistnimcnt blecilmg 
interferes but shghtb with \tsion and can be disregarded as long as 
the operator desires jiroNudcd he docs not allow dots to form 
The formation of dots is a senous complication no niottcr what 
ujstniraent is being iisctl and should lie a\ou!ciJ as for as jiossible for 
by obstructing \nsion thc\ make it inijKWsiblc to locate the Weeding 
points and coagulate them To prc\cnt their formation thcimgutmg 
ftmd should be copious and alwa\s flowing rapidK nud the fluid m the 
bladder frequenth emptied If clots «Io occur tbi^ art, liCst rcnio\ed 



Fjo, 4 a— Dlood iupplr of tbo poUcrlor urpthr* hho»IoK the rBiilatln* Boln* to 

tbe extertuU plexu*. 

b> suction either with a lligdow cxacuator such oa is used to reuioxe 
stone fragments or bj a lai^ sjTinge attached directlj to the end of 
the resectoscopc. The latter method exerts more suction than con be 
obtamed with the bulb of tbo Bigelow exacuator Some operators 
prefer a hoe-hke wire instrument whidi pulls the dots into the barrel 
of the instrument depending on intraxesical prtsijmrc to help force 
them out. If gpmcl anesthesia is used such pressure is of course 
lacking 

ks experience with resection is developed the added speed one 
acquires practicall> obhterates the comphcation of dot formation and 
od]> the matter of controlling the larger spurters demands considera 
tion 

The auiouut of bleeding dunng operation xTines tremeiKfousIi with 
the t^■pe of case, Patients who hft\c considerable mflammation m the 
P^tatc oasocixted ^vlth the obstruction arc naturally prone to bleed 

M u j— ai 
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freely If such infection is excessive a course of massage prior to resec- 
tion will be found to i educe the bleeding incident to the resection 
appreciably and also shorten the convalescence If the obstruction has 
been of recent oiigin and there is much congestion in the gland bleeding 
will be excessive A few days of catheter ch-amage will reduce the 
amount of bleeding encounteied at operation The blood-vessels m 
the benign adenomatous hjqiertioph}’^ while larger in caliber aie more 
discrete, easily located and readily coagulated 

In malignant disease the bleeding is apt to be rather profuse but 
as too extensive electrocoagulation need not be feared is not difficult to 
control 

When blood-pressure has dropped, either as a result of spinal anes- 
thesia, or from too great a prolongation of the operation, the amount of 
bleeding at the operative site markedly diminishes and at times ceases 
entirely This makes the rapid excision of tissue feasible but prevents 
the exact control of the bleeding vessels by electro-coagulation Such 
uncoagulated vessels are very apt to commence bleeding when the 
patient has been returned to bed and the blood-pi essure returns to 
normal 

The occuiience of postoperative bleeding following a drop m blood- 
pressure at time of operation occurs so frequently with spinal anesthe- 
sia that some surgeons lefuse to use it, preferring a general anesthetic 
that keeps up a maximum of pressure throughout the operation and 
hence lessens the chances for postoperative bleeding Spinal anesthesia 
also has the disadvantage of paralyzing the bladder so that the patient 
does not complain of overdistention Tiauma from this source may 
be serious if the irrigating fluid is allowed to flow too long at too gieat 
a pressure, producing mucosal teais and even bladder ruptme 

Postoperative Bleedmg Bleeding which occurs during the fust 
forty-eight hours after the operation is seldom of itself a serious com- 
plication were it not for the formation of clots If the catheter is 
watched carefully and irrigated sufficiently often to prevent their 
formation the bleedmg usually stops gradually An empUj contracted 
bladder is the best insurance against hemorrhage If the catheter has 
not been kept open a small clot may obstruct it and as the bladder 
fills it contracts in an ineffectual attempt to expel its contents Failing 
m this, more contractions occur until spasms develop and the bleeding 
which was insignificant to start with is aggravated, more clots form 
which the bladder tries vamly to expel, and so a vicious circle is estab- 
lished There is nothing to be gamed by watchful waiting m the hope 
that the bleeding will stop It will not! It will continue until the 
bladder has been cleared of clots When this has been accomplished, 
it IS often difficult and frequently impossible to find the original bleeding 
point If it IS found, it should be lightly coagulated, an indwelling 
catheter placed m the bladder and the patient returned to bed 

In a series of 488 cases reported by the author m 1933 it had been 
necessary only 14 patients (3 per cent) to the operating room 

in order leecling and evacuate the clots 
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Bleedmg occurmifj later m con\ alcscencc that js after tljc firbt 
fortj -eight houjN ma\ on oc-cabiona a.s:>unic the proportions of post 
operative bemorrhagt if clots olistruct the urctlmi but uauaih it is of 
much imlder degree and con be cvrisl for b\ irrigation of the bladder 
through a catheter and putting the patient at rest 
Such late blcetlmg is the result of tlic sloughs of coogulnted tissue 
teanng av.a\ aud is must apt to take place fitnu ten da\s to three weeks 
after operation It occurs iii direct ratio to the amount of high fre- 
quenev current that has been rcquiritl to cacisc the tU'sUL and control 
the bleeding b\ coagulation at time of operation It is the cliitf 
deterrent to eiceasive electro-coagulatiom 

If dots occur and ore proinptK cvacuntctl the bleeding umiqUv stops 
spontaneous)! The oxeneahus m an indcaxor to ir»fal))i*)i drainage 
through an ohstructed catheter ba\c l>een known to kitp foremg in 
ungating fluid with the forlorn liopc that the next svnngc full would 
start the outflow of unne until the blathltr \\ as finallv rupturtil 
If large cain>er instruments or catheters ore nut avoilable through 
which to evacuate the clots either b\ auction or vvilli a wire dot c\ 
tractor it is preferable to do a suprapubic droinogL lo continue to 
force imgttmg fluid into an olrcadv ovcnlistcndctl bladder cannot Ix. 
toortrongiv condemned 

The use of v-anous stj-ptic drugs and biological products cither locollv 
or svatematKaJIv is of Little value To sfop bifr^tiig nil rlot^ mutf be 
eeacuated and Ihe bladder ieyi ewp/g—onlv then will drug thcrapv be 
of anv av-ail 


CoaroUtlQiL—IIcmostaAis (luring resection isdtpcndent ujioncougula 
tion m some form If it has been too extensive ctmv alescuict is sun. 
to be prolonged and maj be complicated bv cither sepsis or blt^cding 
for all tissue that is destroved b^ coagulation ond not excised must 
be grtduaJl) dissolved m the unne or else slough avvav If it sloughs 
awav it wax open up new channels of bleeding If it remains to be 
dissolv cd it 15 a fertile focus for continued unnarv infection 
The high-frcquencv current, either damped or undamped is a form 
^ electrodes were of equal sue the tissues between 
wuld heat up graduallj throughout their volume But one electrode 
bemg a plate and the other a loop or pomt the pomt of greatest heat 
IS ciosttt to the smaller electrode as the current concentrates there 
Irom the larger field of the plate. On the omount of crimnt passing 
and the lei^ of tune of its flow depends the amount of heat generated 
m the Dttghborhood of the smaller electrode If this is excessiv c either 

hi coagulation 
but for a considerable 
depending on bow high the temperature has risen 
“e about 

thu, m thr prostates of 
t? current of low t oltage when hdd 

the surfare of the piostatic urethra for a lenjrth of 
tune arfficent to whtten the turme enmes ceB deuth to greet d^th 
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The depth of the subsequent slough bears a direct relationship to the 
length of time the active electiode is in contact with the tissues ” 
Caulk has raeasiu-ed the temperatiiie of the heated tissue by theiino- 
couples and demonstiated that the coagulation of the actual cautery is 
less penetrating than that produced by a high-frequency current 
Those using a tubular knife to excise the tissue and depending upon 
electro-coagulation only to contiol the bleeding believe they attain 
a maximum of hemostasis with a minimum of coagulation and tissue 
destruction It would appear beyond question that the least coagula- 
tion should be followed by the more rapid and uncomplicated conval- 
escence piovided infection ha&not been a complicating factoi 

INFECTION IN TRANSURETHRAL RESECTION. 

When tissue is traumatized as well as destroyed by electro-coagula- 
tion there is developed an ideal cultiu-e media for bacteria If this 
condition is brought about m a closed visciis such as the bladder and m 
the presence of residual mine its occurience is unavoidable except by 
the most rigid aseptic technique before, durmg and after resection 
If the operative field is kept sterile, severe postoperative febrile reac- 
tions will not occur but if secondary infection is permitted then elevated 
temperatures, chills and fever are the order of the day 
To prevent such distressing sequelie of resection all patients’ urme 
should be cultured when first examined and subsequent cultures made 
]ust prior to operation, a few days after operation and at dismissal 
If this procedure is followed it will be noted that where the culture have 
remained stei ile throughout the series or where the bacterial flora has 
remained unchanged febiile i eactions after opei ation ai e negligible but 
m cases wheie bacteria foreign to the host appear, febrile reactions are 
prone to take place and even if they aie absent convalescence is apt 
to be prolonged and dysuria frequent 

Famiharrty breeds contempt and because urologists have m the past 
carried out transurethral manipulative procedures with mdifterent 
aseptic technique theie is a tendency to be equally slovenly m the 
case of resection 

It has been proved by clinical experience and experimental investiga- 
tion that a urinary tract that is unobstructed and not traumatized is 
difficult if not impossible to infect In the case of resection, the urinary 
tract IS obstructed and ti aumatization is a necessity of the procedure 
so that the field is all set for secondary infection 

Because it requires large amounts of fluid to do a resection, its 
sterilization may be indifferently cared for or if it is kept m a large 
reservoir the sterilization of the container may be difficult The irri- 
gating fluid must be sterile and should be checked by culture It is 
surprising how rapidly bacteria will multiply m the stagnant fluid of 
a supply pipe from reservoir or irrigating tank 

Durmg the operation the aseptic technique of any surgical procedure 
IS followed but after the operation the great possibility of secondary 



L\FECTI0\ /\ TR{\SUItETIlHiL RFSECT10\ SOo 

infectKui occun V cathtkr ti pJaw/ lu the 2ircthm at o2)tn3tion 
Tbis should be V. rapped in a 3ttnlo toucl or preferabK the end placed 
m a atcnic twt tul>c or IwttlL Wore bcinff MrapiJcd m the to%vel It 
13 through tJic distal tinl of thn catheter that sccondnn infection la 
going to rcucli the oi>cruti\ t hiU It must he evnstanOy and scrujfulously 
guarded against cmitaininaidm 1 o suuplv piece it in a unno] once the 
patient liaa returned to boti la to render uaclcss all the aseptic technique 
of operation Such urinaLs arc teeming vith liactenii or iviU be ■within 
a ^e^^ short tune of their rcceiMng the hfooif and s-nini faden unne 
that dnps from the catheter Infection rapullv tnl^cU up a urethral 
catheter and the follow mg da\ a rise of tcmjiiniturc or chill proclaiuis 
iti am\'al at the opemtue field and into the gtncral circulation 



Fio. 4 1 — LArax* of Ibo bl«cklrr uodrr rl(ld bcptio teebniquo 3>-rinp» mboter 
bottle of IrrlcaUiut eolotioa and beikla are pul up In lodiridoal sterile pacLajpea. Tuba 
from eallwtn to bladder U never diaoPiuectcd except under aaeptlo rffeonulJone. 


Inunediatelj the patient is placed m bed the nurse opiens the sterile 
towel and wi^ sterile glotcs ond yvTmge irrigates the catheter to be 
sure It IS not obstructed bj clots after which it is connected to a sterile 
tub© some 3 or 4 feet m length that leads to a stenJe bottle (Fig 471) 
This connection is ne\er broken until the catheter has been placed on 
a sterile towel and the end •washed with some germicide The bottles 
should not be eropticd for in that case the ei^ of the drains^ tube 
nia\ be allowed to come m contact with the floor sheet mattress or 
^er contammated surface TVhen the bottle is full the nurse ex- 
changes it for one that has been stenhaed If the patient wishes to 
get out of bed he comes the bottle and tubing with him Usualli this 
M not neecssarj for at tlie end of forti -eight hours the catheter has 
been remoied 

To permit the end of the catheter to come m contact with the bed 
linen is apt to mean the direct con\e>ance of organisms from (he 
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lectuin to the prostatic urethra II the cathetci is kept continuously 
connected with the tubing this cannot occur If the technique de- 
scribed IS adhered to the incidence of postoperative Febrile reactions 
will be astouiKhngly few and a temperature of over 101° F raiely seen 
at any tune during convaleseenee 

The use of gcrnucules such as methenanune, either oially or intra- 
venouslj', should, I believe, be reserved for cases wheie infection has 
occurred Their routine adinnnstiation as a matter of piopliylaxis is 
not justifietl and gives a sense of false security to those responsible for 
the ])atient’s care 

POSTOPERATIVE CARE IN TRANSURETHRAL RESECTION, 

At the conclusion of the operation a catheter is passed and tied in the 
urethra I'his should be soft and pliable as one made of too dense 
rubber traumatizes the denuded sui faces and may ])roduce secontlary 
bleeding Tlie catheter should not be of too large caliber for the same 
reason and to permit tlie easy drainage of the iiretlual secretions along 
its surface toward the meatus 

U poll the patient’s return to bed the eatheler should be under constant 
obseivalion to insure Us constant drainage It this is mteri iipted, imme- 
diate iriigatioii under the aseptic piecautions previously mentioned 
IS earned out Some operators make it a loutinc practice to liavc 
the catheter irrigated every ten nuniites for the first three liours 
after operation and every half hour for the ne\t twelve Whatever 
piaetice is followed the essentials are to msme an empty bladder at 
all times without the mtioduction of infection 

As continuous and lapid urinary secietion is desirable the Ihnd intake 
should be supplenieiited by the aduumstiation of normal salt solution 
immediatelj^ aftci operation either by vein oi subcutaneously The 
administration of fluid by these methods should be continued until 
the patient's urinary output exceeds 2000 ee daily 

When gioss evidence of bleeding has disappeaied the luethral cath- 
etei can be removed, usually at the end of foity-eight hoiiis The 
patient is then cautioned about sti'ainmg at urination and instructed 
to relax while voiding and to keep the sphincter iclaxed, especially 
nmnediately after vouling The desire to strain and foice out the last 
few tlrops IS hequentlv the cause of terminal hematinia and can be 
pi evented by proper mstruetion at this time If the patient cannot 
void without straining, the cathetei should be leuiscrtcd and a day 
oi two allowed to elapse before its second removal If he voids without 
difficulty or discomfoit, it only remains to determine if he completely 
empties his biaddei If more than 80 cc of residual urine is picsent, 
then it IS best to cathetei ize the patient daily and irrigate the bladder 
with warm bone acid solution until the residual disappcais II uo 
lesidual is present, lavage is seldom necessary and postoperative care 
consists 111 foicmg of fluids and the sterilization of the urine by oral 
medication oi diet 
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The work of Clark and of HelmhoU haa shonn that n ith the increase 
m acidit\ of tiic urrnc tho fjrowfh of the uioro coaiinon of the hactena, 
infecting the iinnttr\ tract is mhibitwl If Mich organisms as the colon 
bacQh (Lichenthia coli aCrogtnes and acrobacter aCrogcncs) ore tho 
etiological factors the reiluction in the pll of tho imne h} tlic ndmmis- 
tmtion of ammonium rntrulc or aiimionnim chloride n lU aid in increas- 
ing the acidit\ of tJio unne and inhibit their growth If in addition 
Diethenamioe IS adinjniittrwl citlicr orulJ\ or b\ intru\cnous inji'ction 
all but the more resistant infections will u»uall\ clear up hor tlicsc 
the pUemg of the patient on a ketogenic diet u ith the resulting hlRra- 
tion in tho unne of betn-hMlrox\ butene acid has pro\ctl tho most 
efRcacious inctJioil of treatment Sucli a diet is dilhcult to take o\er 
anj prolongesl \K.no<l of time and unless it can l>e sujicrN iscii b\ a dieti- 
tian often pro\e‘s diMiiipointiug m its results luit when accurately 
hUpenisetl proAt‘s more eflicieut than an\ of our prcMiit fonus of 
niciliration 

impaired Rissa in TEANSUEETHBAL EESECnON 

Because transurethral nr^cction cornea less risk mam patients are 
subjected to this proceslure who because of severe conJinc lesions or 
greatly imi>airc<l renal function uuuld not }>o considca^d suitable nsks 
for prostatcctomv b\ the mout optnubtic surgeon In such cases, if 
the omotint of obstructiug tisAie is great nmitiplo ro*«ctioii3 are 
indicated for under proper j>ostopcrati\e core there is httle reaction 
if the operation has not Ixrcn prolonged In the esceptionalK bad risks 
a prevnous suprapubic cj-atostomv may be deemed advisable but it 
should be remembered before odvising it that tJic mortality rote from 
cviatostomv m any large senes of coses is higher than that following an 
equal number of coses of resection m expencnccd hands, 

TTwmpson at the Mavo Clinic in order to have available some cvi 
dence of the rclatn-o safetv of the transurethral operation reviewed 
the last 2o cases m which it was performed on patients who were 
more than seventh veairs of age and compared these cases with the 
last 2o cases m which patients of similar age were submitted to pros- 
tatectomy The former all survived Of those who underwent pros- 
tatectomv 4 died \8 ho pomta out many of the patients m the former 
Sroup were refused a major operation while all of those U|)on whom a 
prostatectomy was performed bod apparently a good chance for recov- 
^ or the operation would not have been adviiiftl There is not the 
least doubt that the patients who constituted the poorest risks were 
cared for bv transurethral resection 
Alcock m comparing 400 consccutivo prostatectomies that he had 
P^onned with an equal number of resections found the average ago 
of the prostatectomies to be 00 3 v ears w bile that of tlie resection cases 
was 72 1 He Wiev es that 20 per cent of the cases he now resects 
ar^ch bod nska that he nev er would bav e attempted a prostatectomy 
rhat resection is a safer operation for these more debflitated patients 
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none question This being true, it is difficult to understand why it is 
not also a salei procedure for the less debilitated, a fact that not all 
aie ready to admit 

THE VARIOUS INSTRUMENTS FOR TRANSURETHRAL RESECTION. 

Attempts to lemove obstruction at the neck of the bladder by means 
of instillments introduced and operated through the urethra have been 
made since ancient times but until the various types of obstruction 
had become identified as a result of scientific study no satisfactory 
method foi their lemoval could be expected The first treatise on 
the subject was by Everard Home m 1806, who wrote, 'An Account 
of a Small Lobe of the Human Prostate Gland which has not before 
been taken notice of by anatomists ” This was followed m 1825 by 
Howship’s paper “On the complaints that Affect the Secretion and 
Excretion of Urine” m which he described a curious and rare affection 
of the internal membrane forming a transverse fold or valve at the 
neck of the bladder 

Following these papers Guthrie m 1830 described a non-prostatic 
obstruction under the title “The Bar at the Neck of the Bladder,” 
first calling attention to the difference between hjqiertrophy of the 
glandular tissue of the prostate and the various contractures of the 
vesical orifice which he referred to as elastic structures At this early 
date he advised that transurethral methods of treatment be confined 
to this tj pe of obstruction, a dictum that was destined to be considered 
as sound advice for neaily a century 

Guthrie’s Knife — At the suggestion of Guthrie, Everill and Mason 
designed an instrument for cutting the elastic bands he described It 
consisted of a concealed knife m a metal tube curved-hke sound, from 
the extremity of which the small concealed knife could be projected 
from the end or side The instrument was intended for incision only, 
no attempt bemg made to remove tissue 

Mercier’s Prostatome — The first instrument mtended to excise 
obstructing tissue was devised by Mercier, who m addition to designing 
several instruments for mcision developed one that was capable of 
removmg small bits of tissue As no provision was made for either 
vision or the control of bleeding, the applicability of the instrument 
was very limited and the instrument foimd little use except by the 
inventor. 

Bottini Galvano-cautery —During the middle of the nineteenth 
century the practical application of electrical currents was progressing 
rapidly and m 1874 Bottini devised an instrument for the incision of 
obstructions of the vesical neck (F ig 472) It resembled a hthotrite, 
the male blade of which acquired a red heat by the passage of a galvanic 
current and hence by searmg the tissues was mtended to avoid the 
hemorrhage which was so dangerous a complication of the previous 
methods This instrument (Fig 473) met w ith considerable favor, was 
extensively tried, considerably modified by Wassidlo and later by 
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Freudenberg (tig 474) and others and in the end grcatlj unproved 
Tim remained the method of choico for tramurcthnil corrections of 
obstructions to the bladder outlet mitil the techmquo of penncnl and 
suprapubic prostatcctoun ^cre introduced riicn it 'uos demon 


Fia 4“2, — Itoninl ■ galrajiQ ranlrry 

strated that the operation of complete rcmoNTil of tlie cnlorgcjl portions 
of the prostate ^\aa just as safe as its cxtcusi\c cautcrv destruction 
and the results more satiifaclorx and |xinnancnt Vs a result attempts 
at transurethral correction of olwtructioii n<.rc tcin])ornnl\ nliandoned 


Pio. 473 — 1i\ a modiOoatioaof (b* BotUnl itlruo o»utcry Tl^ firmt iiutrument 

for tbo cDiTCoiloo uodrr vlnon of ^TiifMl-oock obhtructlon. 

huyi fQctt« de \% ProlUU —The utihxalion of the galvonocnuterv 
current first tried bj Bottuu for the destruction of prostate tissue bad 
many subsequent ad\ocates. Amoug these was VVishard of Indian 




la- 474 — Fm id«nbtt'> iDodiaofcUoii of W««fdlo ■ iMtnunont, The Im* li bcou*ht 
oot Iwyond tl» Hadca k> Ui*t rlslon k not off -wlwn tbo jaw* oppp 

apohs who uamg a head mirror and a speculum cauterized the vesical 
neck through a permeal mcision lie later designed an air dilated 
cvsUocopic eqmpmcnt for use instead of the head mirror and speculum 
anq reported treatmg 4 coses with it bv destruction with the galvanic 
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cauteiy Golcl&chinidt subsequently iinpioved the accessibdity of the 
pobteiioi urethia by peifeeting the fiist uiethioscope, making it pos- 
sible to examine the struetuies about the vei’iimontaniim thiough an 
iriigating fluid What Nitze had done loi visualization of the bladder 
Goldschmidt did foi the uietliia Included in Goldschmidt’s instru- 
ment was a needle foi the cauteiization of obstructing tissue with the 
galvanic ciiiieiit 

Stimulated by these advances Luys developed his operation of forage 
or tunnelling of the piostate gland, which was earned on through an 
endoscope with an electric light (Kig 475) The pioceduie consisted 
of destioymg the obstiuctmg poitioiis of tlie gland by electro-coagula- 
tion and was done in a dry field The opeiation was nevei completed 
at one time and the multiple tieatments fiequently consumed seveial 
months, a factor which mitigated against its geneial adoption 

Young’s Punch.— Believing 



Fig 475 — Electrode used by Luys Ihrouf^h iin 
endoscope for doing his forage of the prostate 


that the amount of tissue 
lemoved at many operations 
IS often so small that it seems 
1 idiciilous to have to perform 
a major operation m order 
to excise the few giams of 
tissue that happen to en- 
cioach upon the urethral 
lumen, Young m 1909 de- 
vised an mstiument which 
acquiied the name Punch 
because of the thrust used 
m its manipulation (Fig 
470) In pi inciple, although 
not m design, it lesembled 
the piostatome of Meicier 
and m applicability had much 
the same limitations For, 


although it had a light holder 
and attempts weie made to remove the median bai oi other structures 
at the vesical neck under visual diiection, exjieiience showed that while 
it was possible to see the tissue which was entiapped m the fenestrum 
of the instrument and to observe the hist cut, hemorrhage which fol- 
lowed effectually prevented obseivation of the succeeding cuts Sub- 
sequent experience demonstrating that the opeiation could be very 
efficiently and accurately peifoiined without visual dnection the 
light can ler was abandoned 

This instrument became the accepted means of correcting contiac- 
tures of the bladder neck and othei types of lessei obstruction to the 
outlet of the bladder No piovision for hemostasis being provided, 
the amount of tissue capable of removal was necessarily limited but 
the correction of obstruction due to adenofibromatous hypei trophy 
was never intended and in fact was warned against by Young, who 
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alw a%*» uvaisted that the procedure should Iw rcier. e<l for fibrous coa 
tracturcs of the xesical onficc Iwn* or sujoll sulxxnicol ploudular 
enlargements 

Technique of the Punch Ojieration — Utcr tlic application of some 
form of regional ancatheaia fortifictl bt a \ grain of inon^hmu h^^XKlc^- 
mically the bladder u fillet! with AukI and the instniniLnt inscrtetl 
It IS comctl ^cll into the liladdir and the obturator qiiickb witlidrawn 
thusuncoieruig the fencstnim and allouing the fluid tocscaiw through 
It from the bladder The instrument w then mpidl\ ilruuii outivard 
anil os the ftncstruin conics into tin. unthm the olistructing |>ortion 
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of the \ eaical neck dips mto it and stojis the outfloiv of fluid mdicatmg 
that the instrument is m proper position The operator then sunply 
pushes home (punches) the aharp tubular knife that forms the inner 
sheath of the instrument thus excising that portion of the obstructing 
tissue which is within the instrument If the tissue excised has not 
s^ck inside of the tubular knife it is withdrawn from the mtenor of 
the instrument with aUigator forceps \s a rule more than one cut 
» made and the operator turns the instrument in the desired direction 
and repeats the procedure described 
Bleeding imiallA bemg m proportion to the number of cuts made 



812 TRANSURETHRAL RESECTION OF THE PROSTATE GLAND 


the procedure becomes self-limited and the operator turns his atten- 
tion from the lemoval of tissue to the contiol of the hemorrhage he has 
produced If this is not too excessive, the installation of a No 28 or 
No 30 Flench cathetei in the uretlu-a and the constant iriigation of 
the bladder with evacuation of the clots may sufhce for its control 
More radical measuies have on occasions been required and for tins 
reason the piocedure never became popular even for the limited field 
in which it was advised and for more extensive removal of tissue it was 
inadequate both because of the bleeding produced and of the sparsity 
of vision during operation 

Braasch’s Median Bar Excisor. — To oveicome the inadequacy of vision 
m an instrument with a closed end Braasch had his direct cystoscope 
modified by undercutting the distal end and inserting an inner sheath 
with teeth to grasp the obstruction (Fig 477) The tubular knife was 
similar to Young's but smallei m diameter as it was contained within 
the extra sheath This decrease m the diameter ol the knife, while 
it made the amount of tissue removed at each bite small, was not a 
serious handicap for, as no means of hemostasis was provided, large 
amounts of tissue could not be removed and m fact the name of the 
instrument implies it was for use only m bar foimations and lesser 
degrees of contracture 



Fig 477 — Braasch median bar excisor, showing toothed inner sheath for grasping the 
obstructing tissue, also tubular knife for excising (Courtesy of Electro Surg Inst Co ) 


The ability to see not only the tissue as one cuts as it projected into 
the fenestrum but its relationship to all other structures in the posteiior 
urethra and at neck of the bladder was a decided advantage but as few 
urologists use the direct cystoscope and no means of controlling bleed- 
mg was provided the instrument did not come into general use 

The ability to correct urethral obstruction due to any but the minor 
degrees of hypertrophy and contractures of the vesical neck by trans- 
urethral methods made little progress in nearly a century, due chiefly 
to the inability to satisfactorily control bleeding and at the same time 
remove an appreciable amoimt of tissue 

With the presentation by Caulk in 1920 of his cautery punch this 
problem commenced to be solved (Fig 478) 

Caulk’s Cautery Punch — It is a matter of record that Young m 1911 
had Loewenstem m Berlin construct a cautery blade for his mstrument 
with a water-cooled sheath but the punch procedure had such a limited 
field and Young was obtaining such excellent results with the peifection 
of his perineal technique that the new mstrument excited but little 
enthusiasm even in its originator and was entirely ignored by others 
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Uottini Imd utilised tht. caiittn pnuciplc to c-oiitrol hlcodiuf, but bud 
faded to n.mo\c tlic olfetniction in most eases l>ccnusc no attempt at 
excisjon of tissue was inndc When the idea of combining the excision 
of the obstruction ^itli the control of blmling 1)\ cnutcn os achicictl 
b\ the genius of ( aulk a iIccmIciI step had Ix.'cii taken in tlic right 
direction It had lK“en long apprccioted that frcfiucntl} o ^■e^^ small 
jiortioD of the total enlarge**! glaiul xvos the cause of the difficulti and 
to rcmo\e l«ingn enlargement sunjiK because an insignificant jiortion 
of it ought l)c oljstructing the lumen of the urethra whicli is l>arcl> 
a centimeter in ita greatest diameter nas to soi the least htghl\ 
lUc^foI and occurring as it so frcrpientlj did iii jwtients of adinnccd 
age and great debditi fmnkJi dangtrous 
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Cunxirucium uf the histnoiunt —The instrument in design was a dup- 
hcfltion of \oung s onginnl punch ewpt that m place of the tubular 
knife Phillips constructed for Caulk on inner sheath which has at its 
terminus an mdioplotmum blade instead of a knife This blade is 
about } mch m width and of sulistantuil thickness It is insulated 
from the mam sheath of tiie mstrument b> mica plates. The instru 
inent is so dervused as not to require an ungating 8>*stcm to cool the 
shaft This makes it possible to haio tbe diameter of the cutting 
kmifo and the fcncstruiu of a maxumim sue and so remove ample 
sized pieces of tissue at each bito of the lustruinent. As Caulk explains 
In order to bum tissue properlv and prev ent hemorrhage the procedure 
must be done alowlj under low heat Otherwise the process is about 
the some as uith a cold knife. To do this v\e must be able to produce 
enough heat m the blade to bum the tissue without heating the abaft 
of the instrument For tins reason the conductors have been made 
large and of umform cahber throughout so that tbe> offer the mumnuin 
resistance to the current which la thus brought dircctlv to the only 
pomt of increased resistance the cautery blade In this waj on mtense 
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heat may be mamtamed for a siifficieut period of time ithoiit heatmg 
the instrument ” 

Although this instrument did much to control the distressmg com- 
plication of bleeding it had the same handicaps as respected a ision 
during the operation as the original Young instrument and \\ith the 
ability to remove larger amounts of tissue due to the hemostatic factor 
this handicap became more serious 

Fourteen vears after its first presentation Caulk writes, ‘‘It is still 
our belief that the original cautery punch offers the quickest, safest 
and most effective method of removing prostatic obstruction. The 
1 ision obtained bv reflected light reveals the natural orifice and affords 
an unmistakable picture Foi some reason operators ha\e felt a 
timidity in reli mg on this ti'pe of vision but this is due entirely to 
inexperience, most of the ideas have been purely impressionable rather 
than actual ” 

In ordei to satisfy the demand for c\stoscopic Msualization and 
irrigation he had Cacklei' modify the mstrument It now embodies a 
platinum-iriduiu knife m the form of three-fourths of a circle connected 
to metal electrodes The absence of a complete circle allows the knife 
to slide over a ^McCarthy Forobliqiie telescope and light with which it 
has been equipped and gn'es Msion of the movement of the knife 
during the entire cut The electric current has been so modified bv 
low eiiug the voltage and raising the amperage that the platinum blade 
is said to cut under w ater w ith a cautery current quicklv and cleanly 
The instrument is also equipped a\ ith an electrode w Inch may be pushed 
forward and brought against anv bleeder for purpose of coagulation 
but the to-and-fro movement of the cauteiy blade over the site of 
hemorrhage usually suffices for its control 

Braasch-Bumpus Punch — The use of heat as a hemostatic agent in 
the original Caulk punch operation necessitated carr^mg on the pro- 
cedure 111 a dry field wnth the bladder empty Tins markedly limited 
the possibilities of the operation already handicapped bv lack of ade- 
quate vision afforded bv this mstrument For although it was true 
that one could see the tissue to be excised after it had been grasped 
it could not be seen befoie it was giasped and its relationship to other 
structures could not be determined How ever, after the initial incision 
serum, eschar and blood make all tissue presenting through the fenestra 
look very much alike The author, therefore, modified the Braasch 
cystoscope b> placing m the shaft a fenestriim equal m size and of the 
same shape as that m Caulk’s punch, (Fig 479a) using a tubular knife 
m place of the cautery (Fig 479c) The bleeding w’as controlled wheu 
it became excessive b^ coagulating the cut surface w'lth a flexible 
electrode (Fig 479d) Later, at the suggestion of Tiwand, the base of 
the tissue to be excised w as coagulated w ith a multiple needle electrode 
before excision (Fig 479b) 

The needles m this electrode are placed m the same circmnference 
as the tubular knife blade and tliiis render relatnely bloodless the 
path through the tissue that the blade is to follow This principle of 



VAHIOVS I\t>TRVME\TS hOR TR WSUItSTllR iL RESECTION S15 

tiasuc dcsicciition b\ Dcctllea pnor to excision \\a3 not original but 
bad been unplo\cd b\ Iwth Da\ and Kin\in m their instruments but 
as emploNctI in this instrument it is more limite‘<l in extent and is not 
intended to extend Iwxond tlic thickness of the knife blailc It <locs 
not coagulate tlic jncces of ti:is>uc suffieitntli to in an% xrax interfere 
with their microscopic examination 



• bed 

Fio. A79 —The Buinp^ia DMdlilcatx>n of tbe Druaib cyvloicoi* lor rotaov**! o( tlfc»u« 
^ Um Deck, (a) Fcocktrum forconglDg tU*ur (b) XlalUpleM^dto rl«cUode 

(elTulwlar knif* (d) Con\crkKjn of tbo InatruioeDt to a rr«to«cope b> doauio of tb* 
by Ibb^t wftt • flexible rWrtiode thiou^ tbe laMr wboalb for 

c n agnU t Min of tb> Injl Ulual bl<«<Jl 0 ii polsta. 

Toehiuive uf Ojxralion — hor those who arc familiar with tlic use 
of the direct c^-stoscope or if not ore wiliiug to leom the suiiple 
teclmique the remox'al of the olistructing tissue with a tubular knife 
affords a simple and rapid procedure (Rg 4S0) 

The urethra being well dilated and lubncatcil the instrument is 
passed and after the obturator is withdrami the observation 'window 
which comes with it a short tubular sheath for closing the fencatnim is 
passed converting the instrument mto a direct cystoscope The pros- 
tabc urethra from the veruniontanum to the tngone is carefully 
examined to determine what i»rtions of the enlarged lobes of the pros- 
tote gland arc oUtructmg the urethra and what is their relationship 
^ructurca 'When this examination is completed the sheath 
which doses the fenestrmn is withdrawn and the observation wmdow 
a one is replac«l Then under full vision the portions of the obstructing 

through the fencstrum 

i.rig 4«i} WTien the obstructing tissue has thus be^ 6nnl> grasped 
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' the observation window is removed and into the projecting tissue is 
thrust the multiple needle electrode The high-frequency current from 
a plate generatoi (damped current) is then allowed to flow long enough 



Fig 4S0 — Steps in the excision of obstructing tissue when usmg the Bumpus instru- 
ment (a) Obsen ation of the bladder neck (6) Insertion of the multiple needle elec- 
trode (c) Excision of the tissue (d) Control of mdindual bleeders with the smgle 
flexible electrode 



Fig 4S1 — Order m which portions of the obstructmg tissue must be excised when 
usmg a punch instrument m order to insure a constant edge upon which the fenestrum can 
be caught 



I XRIOU'^ l\'iTHUME\TS h'ORTUWiiUliETUmL hEshLTIO'^ SIT 

to clectrocoof^ulato the course that the tiihiilnr kjiifc u to follow 
Thcdgoct IS not to desiccate compIctcK tlic twuc that js to Ik. excised 
but buuph to render isclicinic the course of the knife and dnnnn-sh 
bleeding \Micn this Ims bL*crnloni. which requires al>out ten seconds 
the necille electrode is witlnirawn nnd the. oliatructing tisaiic w cxcbesl 
with the tubular knife 

If i>orac hlceiling follows this cxclsIOII the guide for use w ith the hiiigli 
flcxiWc electrode is placeil ui \«teition the hlecxhng \es>cLs arc clcttro- 
coagujatcsl ualindiuilh after which the procxxlurc is rcjKiitcsI 

In the usual coie operation reipnres less than one hour Tlioniiison 
m reporting the Mu\o C-liiHc cu-ses ojuratcil b\ himself I’nestlci and 
the author found but 20 per cent took longer 


Time or Orumos 

Cm-y. n OQl 

Tbirty mJQUtM or Wm *11 l-b 

Ttlrty-OBO to fitly nUw mlmiior 1 is Ss M 

Ooo to t»o bouTB -’tl -o 


In some \ er\ large glanib it is imiKrssihlo to irnioi t all of the tisane 
at a bingle sitting m which case the operation nniat he rejK’atesI after 
the lapac of from a week to ten <la\s There is no difficultv however 
m removing up to 10 groins of tissue hv this method at a single ojicra- 
tion aod hv the eqwncnced considcroblv larger amounts have Ikjcu 
resected 

The amount of Iilectling encountcrcvl when uamg this instniuicnt 
vanes grcatlv with the dilFerent tjpea of tissue removed In benign 
adenomatous hvpertropbv blecdmg is casilv controlled for the indi 
^^(lual vessels ore readilv discernible once the ploriis immoiliutelv 
beneath the mucosa is ^Hissed When there is an aaaociatcil inQaimua 
torv condition the bledlmg is imtumllv much more profuse Careniiiat 
be eierosed to see that the tubular knife is verv sJinrp liho a razor 
blade and several should l>e Kept on ham! and rcalmriHMicxl after each 
reaection for a dull kmfe will tend to push tho tissue out of the fciicstrum 
instead of cutting it and smaller pieces will be obtamctl at each mciaton 
Also a dull knife tends to tear mucosa and tom inucooa w notonous for 
its profuse bleeding which is most difficult to control while a clean 
cut edge gives little trouble for tho individual veatcls can bo teen 
spurtmg aud a single application of the electrode tip usually buffices 
for their control 

During the operation with this instrument there is considerable 
more bleeding permissible than b> other procedureb for as v ision la not 
dependent upon a lens sjstem bleeding that does not result m clot 
formation is entirelj ignored- Towsrd the cud of the operation the 
needle electrode is dispensed witli, tho operator endcavonug b> this 
meaM to cut awa> aH coagulated tissue leaving a raw surface except 
for coagulation of individual ortenes. Such a surface heaU more 
r^idlj than one that has been completelv and rcpeatcdlj coagulated 
by a loop electrode and has leas possibihtv of being the source of late 

« V 1—62 
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bleeding and of subsequent naiiowing from late scar contraction (Fic 
482). 

It IS preferable when the opeiation is completed that the irrigating 
fluid be highly colored foi if all oozing is completely conti oiled and the 
wash water clear coagulation has been too thorough When all indi- 
vidual spurting vessels are eared for one need not worry about general 
oozing This will clear with the patient’s return to bed with an indwell- 
ing catheter 



'' 1 ' 10 182 — Prostntio urethra seven years after the removal of obstruction duo to 
adenofibromatous hyperplasia Patient had no rccurronco of urinary symptoms and 
died of cancer of the larynx 

Kenneth M Walker’s Diathermy Punch —Walker of London after 
trying Caulk’s punch and meeting with difheulties, chiefly clectiical 
111 nature, hit upon the idea of coagulating the tissue to be excised 
before excision and hence doing away witli bleeding instead of coagu- 
lating it as ('aulk did during excision lie had Schianz constiuet 
duplicate of the Caulk punch except that the entire instrument was 
covered with bakelite except for a small fringe of metal about the 
fencstium (Fig 48S) By running a diathermy current through tins 
thin fringe of metal once the instrument had engaged the obstiuetmg 
portion of the tissue projecting into the fenestium it was rapidly coagu 
lated, after which it was excised with a tubular knife Walker s 
instrument was eciuipped with an observation lens system, light carrier 
and irrigating tubes, all similar m construction to those later added 
by Caulk to his insti ument ^ ^ 

Diathermy as a means of hemostasis was also tried by Tolsoii, who 
instead of coagulating the tissue before excision constructed an instru- 
ment for coagulating the incised area after excision He had con- 
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stnictwl a shaft of hakclitL winch jmt fittial m tlic \ouiig shcatli nuJ 
earned a metal plate the exact •'uc of the fciicatrum WTicii the tabular 
knife waa withdrawn the Imkchtc shaft was thrust into the mstrimient 
and the plate iiinced in contact with the raw: surface of the rcccnth 
excised area oihI the current ajiphcil 
Ihcsc two instruments represent the first cniploMiicnt of bnkchte 
in the construction of urological instmiiicnta. 



Fio AbX— Knonelh puscb 


Dat^s Cftto-orffthroicoplc PoncL—Sbortli after doling prc&ciitcd 
ha punch inatruuient Da\ concei\c<l the idea of coutrolling bicodmg 
b\ thrusting into the Uasuc pnor to excision a needle electrode After 
the tisbue was thoroughI\ coognlottHl he found it could lx> excised 
without bleeding IIo reporteil 10 cases so treated m 1016 but duo to 
the inadequacN of msioq in tbo punch inethcxl as then used the method 
was abandoned It was rem*^ b\ him in lOdO, when ho devised n 
pistol gnp instrument equipped with the McCarth> Foroblique lens 
system for \'ision m which a needio electrode first coagulates the 
tissue which is later cut away on the punch principle (Fig 4Sd) But 
with this difference, all previous punch instruments cut from the ure- 
thral side toward the bladder the Da\ instrument was so constructed 
as to cut from the bladder side toward the urethra which the author 
claims to be the more efficient method resultmg m the obtammg of 
larger pieces of tissue with each bite 
The time saved with this instrument la also considerable he finds 
because the preliitunRr> electrodesiccation obviates the necessitv of 
high-frequencj cautenxation afterwards m the presence of active 
bleeding Much emphasis is placed on the neceasitv of removing suffi- 
cient tissue so that the veaic^ onfice is not onlv free from obstnictmg 
tissue but also is evervwhere erven and rounded Otherwise the sphinc 
ter cannot close perfectly because of these irregularities and asym 
metrv and hence a slight mcontmence ma> result curable bv removing 
remami^ obstruction under full vision With the statement that 
the removal of one or two bites of tissue from the median lobe with 
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possibly an additional bite on each side is sufficient foi most cases he 
heartily disagrees, stating “I have seen obstruction greater after three 
full-sized bites (peisistently and unmistakably so) than it was before 
the punch operation was done ” 

Collings’ Knife Electrode and Radiotherm — During the tune Caulk 
Avas demonstrating the feasibility of remoAung obstiucting prostatic 
tissue through an endoscope by cautery e\cision, rapid advances AA'ere 
taking place in the adaptability of electric currents to uiological uses 
Since Beer’s demonstration in 1910 of the destructive action of high- 
frequency currents on tumors of the bladdei little change had been 
made m the phj^sical properties of these currents 



Fig 4S4 — Day’s cystourcthroscopic punch (Courtesy of the Jour Am Med Assn ) 


A R Stevens (and later Bugbee) had used the bipolar d'Arsonval 
current to desiccate sufficient of the posterior hp of the vesical orifice 
to form a shalloAv channel through it and suggested its use m the various 
types of contracture of the bladder outlet but the procedure Avas tedious 
and required several treatments foi its completion, sometimes con- 
suming months of tune Collings believed this method had great 
possibilities if a current that Avould not only desiccate but actually cut 
could be developed 

The late R Wappler obtained this for him by using a generator 
similar in principle to a radio receiving set Avhich he called the radio- 
therm because of the tubes used in its construction By constructmg 
a knife-hke electrode for use through the McCarthy panendoscope 
Collings Avas able not alone to divide instantly any obstruction at the 
vesical neck but he could Avith the same instrument whittle away the 
tissue from each side of his median incision (Fig 485) 

Also, he Avas able for the first time to excise as Avell as incise tissue 
under full vision by an electric current He Avas most conservative in 
his advice regarding its field of application, never advocating its adop- 





VARIOUS n‘^TRU^fE\TS FOR TRii^WRSTllRU RESECTION S2l 


tioo in cases of adenofibroinatoiia h>T>ertrophj but holding it should 
be confined to contractures and cicntncial changes at the neck of tlie 
bladder 

Not long after this work elcctncal engineers discovered that liy 
appreaabl> stepping up the cwcillfttiona m tlie older spark gap dm 
therm> machines their current could also Ik made to cut under umter 
The coagulating factor of this current seemed to be unduuinishecl by 
this change Collmga founil this <lamp«l current more efficient m his 
hands and later adopted it m preference to the rmliothcnn current 

Tune and expenence ha\e amcc demonstratwl the Collings knife 
electrode to ha\c an e\er widening field of usefulness for \\hero\er 
intraurethral or intra\ebical incision are required it is niiplic-able 



Fio 4R6— ColUnti Jenife eUctrod* Jour Un)U\ol niv No 4, OoC 1030 p A'i" 


Acute prostatic abscesses maj be mcised and drained through the 
urethra under perfect vision In patients with chrome prostatitis 
that repeated!} recurs Thompson and Clark ha\ e demonstrated that 
^ch recurrences were due to deep-seated chronic abscess pockets 
fining mto the urethra through what appear as dilated prostatic 
ducts The author hod met with considerable success m the treatment 
of such cases by thrusting the ColUngs knife electrode deep into such 
po^ts and then excising through the mternnl sphmeter to the tngone 
ih© procedure resembles the cuttmg of the rectal sphmeter m cases 
of anal fistula It permits the absccas to granulate m from the bottom 
and at each voiding the bladder unne washes it clear instead of remam- 
mg in it to stagnate In some of the more extreme cases it is occa 
sio^y ne«s8ary to excise tissue with a punch or resectoscope from 
side of the inasion to insure a free and open passage from the 
bladder to the base of the chrome abscess pocket 
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Stem's Resectoscope.— At the same time Collings was cleveloping 
hib instrument Maximilian Stern, also with the cooperation ol Rem- 
hold Wappler, had devised an instrument called the resectoscope, the 
principle of which was destined in other hands to revolutionr/e the 
treatment of prostatic hypertiophy 
The instrument consisted of an outer stiaight sheath m which a 
fenestrum had been cut some 2 cm. in length This dillered from the 
fenestrum of the punch instruments in being of the same depth at 
both ends 

A tungsten wire loop of a diameter slightly less than that of the 
outer sheath was so arranged that it could be slid back and forth in 
the longitudinal axis of this fenestrum By passing the new radio 
frequency current through this loop strips of trssue could be cut away 
in length equal approximately to the length of the fenestrum and in 
width the equivalent of the diameter of the loop By including in the 
instrument a direct lens system, light carrier and irrigating conduit the 
excLSions were carried out under vision of the operator, provided bleed- 
ing so profuse as to cloud the field did not occur 
Stern believed that the undamped radio frequency current cut by 
the molecular destruction of the tissue cells in immediate contact with 


the loop due to its tremendous frequency He therefore considered the 
tissue beyond the thin layer of coagulation produced by the loop 
to be unaffected The loop being less than j cm in diameter the pieces 
of tissue excised were very diminutive m sr/e and to remove any 
considerable amount of obstruction was a most tedious procedure In 
other hands than Stern’s considerable difficulty was experienced with 
bleeding, while the loops as originally constructed proved so fragile 
as to require constant replacement 

So annojnng were these handicaps and so difficult of correction that 
the method Avas very slow to be adopted by others until T M Davis 
made certain structural alterations in the loops that not only increased 
their strength and so prevented the costly necessity of their frequent 


replacement but also enlarged their diameter so that larger portions 
of tissue could be excised The bleeding complicating excision he 
overcome by arranging a double foot switch by which he could pass 
a coagulating damped current through the loop electrode if bleeding 
occurred after excision AVith the cutting current, and so by drawing 
the loop back and forth over the denuded surface could render it 
bloodless The large series of cases with good functional results which 
he reported demonstrated the practicability of the method in experi- 
enced hands To Davis, therefore, the credit has justly gone for the 
popularizing of this method of transurethral resection of the prostate 
Stem-McCarthy Resectoscope —Utilizing the principle of the recipro- 
cating loop as introduced by Stern, McCarthy with the cooperation 
of Frederick Wappler adapted it to his panendoscope, the sheath of 
Avhich was enlarged m caliber and constructed of bakelite in place 
of nickel (Fig 486) Instead of having the loop travel back and forth 
m the opening of a fenestrum McCarthy had it project beyond the distai 
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cw\ of the instimiieut and <nit as it ilmwn toward the operator 
The loop bemg much larger than lu Stem s justrument the operation 
could be earned on more rapidli ami siuct the \'iaiO)i afforded b\ the 
Forobhque lens w uiiaiuiiasactl the matrumeut rapidb became 

popular tor those preferring a Icris H\atcm of nsion and the loop 
pruraple of txcuion it has lieeoinc tlic instrument of choice 

Tccfeiiujae o/ Opcratiow —The operation is iHgiin in the midlmc 
with the cuUmg loop full\ cxtemicti itmf bc\oiid the olistniction 
With the iiistniineut gnk>jK?<] finnh in the left hand the loop la brought 
m contact with the distal ])ortion of the ohotmction lliis is often 
nut withm the \*iaual field os it is figuratneb speaking o\cr the top 
of the mountain Once contact nitli the tissue is matle the loop is 
drawn toward the operator b\ uiQiu))ulating the control aniv ou the 
nght side of the msfnuuent and applA mg the current at the same time 
through a foot switch \3 -ooii as the loop is completeh withm the 
sheath the current is di'^^ontmucd If the imgating fluid is also turned 
off at the aauie time the h\ drostatic pressure w ithin the blothkr forces 



Fio — Tbt Stfm-ilcCorlhr m*clo*<»pe Tb* mo«t »M*r«Jljr ojed lostnuiteDt 
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the tissue ju*t ettised into tbei/bcoth of the in3trument and its prompt 
expulsion upon the remo\ al of the operating mecbaniani from the aheath 
IS assured 

Some operators prefer to excise scxeral pieces of tissue before remov- 
ing the operating mechanism allowing them to accumulate in the 
bladder and washing them out at one time In this event there is no 
necessity for regulation of the irrigating fiow except to be sure the 
flow IS not »o rapid as to ov erdistend the bladder excessiveh 

There is some nsk however to the frequent repetibon of cuts 
emptying the bladder The destruction of tissue madent to cutting 
u accompamed b\ the formation of gases. These accumulate m the 
dome of the bladder and have been known to form an exploaiv e mixture 
and rupture it. 

After a cut is made with the loop the surface is examined for bleeding 
f “ essential that a rapid flow of imgatmg fluid is conatantlv 
ava^ble for when excessive bleeding occurs the visual field mav be 
quicU> unpaued and onJ> b> a copious anti rapid flow of fluid is it 
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possible to locate the bleeding points, which aie coagulated b> passing 
the loop to and fro ovei them with a reduced amount of current flowing 

AVhen all the obstruction of the floor of the sphincter has been re- 
moved by lepeated cuts the lateral lobes are dealt with mdividuall} 
m a similai mannei 

Foley’s Endothermal Cystoscopic Excisor, — In principle as well as 
construction this instrument is a complete departure from all other 
tj^es of resectoscopes Instead of removing the obstruction m small 
pieces Foley’s instrument excises the gland in its entirety, leaiung it 
loose 111 the bladdei 

This excision is accomplished by hinging the distal end of the instru- 
ment so that aftei entering the bladder its angulation ma^ be increased 
Fiom the distal point a fine wue is pulled taut through an opening 
part wav down the shaft running a high-frequencv current through 
this wire and at the same time turning the instrument slowly a cuculai 
incision IS made which embraces the entire obstruction The excised 
mass now being free m the bladder, Foley uses a specially constructed 
forceps for tearing it into pieces sufficiently small to be removed 
tluough the luetlua 

Kirwm’s Rotary Resectroscope —This instrument, like Foley’s, is 
constructed with the idea of excising tissue by the rotary motion of a 
wire tlirough which a high-frequency current passes Instead of 
being drawn taut and moving with the instrument the wire is in the 
form of a rotaiy loop which is manipulated by a lever and cuts and 
coagulates tluough a fenestrum in the side of the shaft The insti ument 
IS a modification of an earlier model in which the incision was made 
with a cnculai knife after the tissue had been pinioned and coagulated 
bj^ a needle electiode Kirwin feels that cutting in duect contour 
of the vesical neck to be advantageous and that the lateral position 
of the wire enables the operator to obtain larger sections 

Cecil’s Electrome —That certain cases of prostatic hjqiertrophy as 
well as contractures of the bladder neck and cancerous infiltration are 
benefited by simple incision of the vesical orifice there is no doubt tor 
the histoi V of ti ansurethral work abounds m the reports of good func- 
tional results obtained bj Guthrie, Mercier, Bottmi, Geraghty, 
Colhngs and others by simple incision without the removal of anj 
tissue Geiaghty and Boyd hold that the cutting of the internal 
sphincter with its resulting complete relaxation explains these good 
functional results and Geraghty called his instrument a sphmcterotome 

While Cecil does not commit himself on this point, he is most em- 
phatic in his belief that it is the depth of the cut and not its width 
that insures satisfactory results with this tjqie of treatment Believing 
that no fenestrated instrument can cut sufficient!}' deep he has designed 
a lens instrument that carries an electro cutting knife which can be 
projected to a depth that creates an enlargement of the urethra to a 

diameter of 2| cm . 

Its applicability to any given case has to be determined by tliorougii 
uiological examination but when so emploved it has had a much wider 
field of application than Cecil anticipated 
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TYPES OF ELECTEICAL CtJEEENT USED 

For with the '5tcm McCorth\ instrument Frcilcrick ^^appIe^ 
(lesigDCii the McCnrtliN Comprex ObCillotor generator which deli\ers 
a mriio frcqucnc\ or UDdojujieil cunxiit unsurpassed m its cutting 
qualities anclthi3generatortiuc\cro\tri>urdenc<l duetoitsabuiKlnnco 
of resen e power It seems generaUi agreed, how c\ er that the coagu- 
laf ing qualities of this t\i>e of current arc inferior to those of the dainpoil 
current obtained from the older diatheniu platt machines To o\er- 
come this defect and produce the maximum of coagulation obtainable 
itwasncccsson toincrtasethcsurfaceareaoftbccuttingloop Ha\nng 
W3 great a resene of cutting power this was easiK done b\ making the 
diameter of the wire used m die loops greater a factor whicli also made 
them stronger AIcCartIn corned this ]>nnciplc still further b\ design 
mg special loops for coagulation oqIn in which the surface area was 
still further mcrcased b\ attaching to the loop a shot like roller 
He states that It is the mxanahle rule of the author to tmpIo\ two 
telescopic attachments rcad\ for unmpltate use one for the clectro- 
tome and the other with coagulating cquipment- 
Ru*al manufacturers were not dow m appreciatmg this weakness in 
the radio frequcac\ current and soon ilwxiNered that bv sufficitiitK 
steppuig up the oscillations of the damped current from plate machine 
this tj-pe of current could also be made to cut under water ns well as 
mereh doiccate tissue To accomplish this the wuo in the loops had 
to be ^ en fine for the cutting abilm is in m\ erse ratio to the diame- 
ter of the wire used The coagulating qualities of the damped current 
l)emg m no wtt\ lost bs this diange the control of bleeding was much 
easier not alone because the same loop could be u«ed for botli cutting 
and coagulating but because with this current le&s biceihng occurred 
at the time of excision 

As a result there api>cared on the market wire-loop electrodes the 
diameter of the wire m which was much reduced for use m the Stem 
^IcCarthy rescctoscopcs when the operator preferred to emploj a 
damped current because of its supenor coagulating qualities Some 
urologists soUed the problem os Da\TS had in his pioneer work b\ 
emplo\'ing a double foot switch, cutting with the undamped current 
and coagulating with that from a plate machine This howeicr 
requires the use of separate generators which adds to the expense 
It is probable that a combined machine will ultimate]^ soK e the diffi 
cultj although the cutting qualities of the damped currents as delu ered 
b\ modem generators leax-e little to be desired and the coagulation 
obtained with the modified loops of McCarthi using on undamped 
current isfouml suffiaentbj maii> operators 

Editors Note, 

tin the present state of opinion m regard to the choice of methods 
01 prostateetomi it seemed quite clear that it would be difficult to 
get onj thoroughlj competent expert to deal mth the mnotis methods 
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impaitially Doctor Young was theiefore asked to assume a large 
share iii the chapter, including the technical questions involved in 
pel meal prostatectomy This operation is largely his own child, 
although he of course based it upon the work of his predecessors 
By no one m the world has it been developed so far, and by no one 
has it been taught to so many pupils Doctor Squier has for years 
been one of the outstanding experts m this country m suprapubic 
prostatectomy His experience and skill entitle him to express authori- 
tative opinions The operation of transurethral resection m this 
country belongs largely to the younger generation, although it of 
course has its roots m the past Of this group Doctor Bumpus is an 
outstanding example, and his experience m the operation is probably 
as great as an}'' of its exponents 

Having obtained these expert opinions there is of course just a chance 
that they will have a ceitam ex parie flavor which may leave the inno- 
cent bystander m some confusion An attempt will therefore be made 
to survey the situation from what it is hoped will be a neutral position 

Of course the fact of the matter is that they are all right Doctoi 
Young IS entirely correct m his view that m his hands and m the hands 
of some of his pupils, perineal prostatectomy has a very enviable 
record Doctor Squier is entirely correct m his view that for the 
surgeon not very expert m major urological surgery, suprapubic pros- 
tatectomy has been the method of election Finally, Doctor Bumpus 
IS entirely correct m his view that an operation, which, m the hands 
of experts, shows such a low mortality, such a short confinement to 
hospital, and such apparently satisfactory results, is entitled to its 
day m court 

The real nub of the question turns upon the decision as to who is 
to treat by operation these people with obstiuctmg prostates If they 
are to be treated m the future as m the past largely by the general and 
perhaps occasional surgeon, then the indication is for an operative 
method as nearly fool proof as may be But this does not seem a very 
high ideal for surgical practice If this is the standard which we are 
to accept, then we must take with it a mortality, which, m this country 
at least, has rarely been below 15 or even 20 per cent That any elderly 
man is likely shy at such a risk will be evident If we are to take the 
view that the low mortahty can be obtained only in the hands of 
experts, and that as time goes on each nation must be prepared to 
provide such experts for the care of its people, then we may easily 
come to a very different conclusion 

Assummg for the moment that these operations are to be done by 
experts, we shall then have difficulty m avoiding the conclusion that 
the suprapubic approach, even in the best hands, has rarely shown a 
mortality below 6 per cent, that it requires confinement to bed on the 
average for four or five weeks, and is a considerable strain not only 
on the patient, but on his pocketbook 

On the same premise we shall have to agree with Doctor Young tha 
m expert hands the perineal operation has a lower mortality than the 
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«:pmpubic and giNoa cxctlltnt results, Ihc haspital confinement, 
although cousulcmUk is \>crhups bouieft hat Ic^ than that of the supru 
pubic method but it still in\ oKcj a nak and an amount of confinement 
which IS noteworthj os cQmi>arc«l with the promise of transurethral 
resection 

Again assummg that onh cxi>crts will do the work transurctlirol 
resection uhether bj tlie tlcctrocoogiilation method of Stem Daiis 
and McCarthi or the so-called punch t\T)e of oiieration of Caulk 
Dunipus and Tliomiteon has made such an ciitmonlinan shoamgos 
to deserve len senous consideration There arc now careful obseri a 
twns of not less than 4000 or >000 cases shou ing a mortaliU leas tlian 

2 per cent a hospital confinement aiernging less than se\cn dais and 
functional results (juite tlie e*qual of either of the otlicr operations 
o\cr the penod during which oliscnation has been possible. Tins 
showing cannot lie laugheil olf but must lie square)} foced The 
objections raisctl to the oi>emtion are hcmorrlmgo and infection 
uluch ore m fact our two old fnemb with whicli tbo o]>erations of 
suprapubic and pcnncal prostatectonn lia\e Ixicii struggling for two 
generations It seems to me quite clear tliat considcnng the relatiic 
\outh of this lost camUdatc for apprD\al he is making relativeh good 
weather of it os comparal with his older brothers who at his age were 
shockingb lethal for thc>c sauio two reasons 
Tlic further objection is raiseil that the functional results although 
tciuporan1\ good will not l>c iiemmnent This (pication cannot be 
dcfimtel\ answcrcil ^et and mo\ perhajw lx: ntiIiU On the other 
hand we shall do well to remember that neither tbo suprapubic 
nor the penncal operation !ia\c an eutirel} clear record oa to long 
tunc functional romlts "^ears ago hjinng m nimd the ven poor 
functional results of earlier ojicrotions we were mclinwl to be prett\ 
well satisfied when after pro3tatcctom^ b\ cither method the patient 
could bubstantiall\ cmpt\ Ins bladder and hod no senous frequenc\ 
of unnation IJut as time lias gone on all of us who ha\e been uiti 
matelj associated with sudi surgerv ba\c seen iiian> cases m which 
as the jears ha^e rolled by tlio patients ha\e returned \nth recurrent 
oljstruction bodh infected bladders end prett} shaky kldne^8 For 
them we had nothing to offer but another pro3tatectom\ and many of 
them if the> could carr} on were inclmed to take their chances with 
out It. If the late functional results of transurethral resection should 
lack something of the pennanenci of tlie more complete operations 
It cannot be doubted that the patient will lace a second operation with 
much leas hesitation than m the post— and ho will be right about it 
It 13 perhaps safe to guess that suprapubic prostatectomy will 
long hold a place where expert urologista arc not available Perineal 
prostatectomj will havT to fight it out with the transurethral resec 
tiomata. Both of the operations require prolonged training great 
^11 and dextentj and large expenence Giv'cn these m equal measure 
1 mpect that the vounger generation armed with better eqmpment. 
will wm the day for transurethral operations. 
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CANCER OF THE PROSTATE 
B’i HUGH HAMPTON YOUNG, i\r D , F A C S , Hon F R C S I 

Cancer oI the prostate has until recent j ears been considered an 
infrequent disease The first statistics as to the frequenc\ was appai- 
ently an article by Tanchou, who anal;\ zed S2S9 cases of cancer in Pans 
between the years 1S30 and 1S40 and found onlj' 5 cases diagnosed 
cancer of the prostate 

Gross, in Philadelphia, was one of the first to furnish definite data in 
regard to cancer of the prostate about 1850, but it was not until Sn 
Henry Thompson, in 1861, in his monumental work on the Dacasen 
of the Prostate, recognized the importance and predicted the fiitine 
frequency of the disease 

Thompson published 12 cases, and remarked that cancer of the 
pi estate was probably overlooked frequenej, especially m the more 
chronic forms or indeed where it developed m an already In peitrophied 
prostate 

Von Recklinghausen contributed greatly to the subject by demon- 
strating that osseous metastases not infrequently came from cancer of 
the prostate which was often unrecognized 

The disease was nevertheless considered rare Socin and Burck- 
hardt, m their splendid book KranUieiteii der Prostata, m 1902, even 
held it was seldom met with, until Albarran and Halle published then 
“discovery” of 14 cases of carcinoma m 100 supposedly benign pros- 
tates and brought to the attention of tlie surgical world the considerable 
frequency of cancer of the prostate This was followed bv papeis bv 
Motz, Kautmann, Hawley, Young, Pousson, Montfort, Hallopeau, 
KummeU, Frey'er, McGrath, Wildbolz, Verhoogen, Schapiro, and 
Willms, thus leadmg to a much greater concentration of interest in 
and wider diffusion of loiowledge of cancer of the prostate 

Frequency —Statistics vary as to the general frequency of cancel of 
the prostate In the studies from the records of the Institute of 
Anatomy m Munich there were 29 cases of cancer of the prostate in 
5777 autopsies, or 2 per cent, whereas m Brussels tliere were only 0 7 
per cent among all, or 1 8 per cent among males In tlie last fifteen 
y'^ears cancer of the prostate has been accorded an mcreasmgly'^ important 
role and frequency^ as compared with hy pertrophy^ of the prostate 

As remarked above, m 1900, Albarran, m a study of 100 specmiens 
of prostatic hypertrophy m the Musee Guymn, discovered malignant 
changes— “ epithelioma adenoide”— m 14 cases This caused Ger- 
aghty and myself to study our clmical and pathological material 
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thorougUK ami whcrcua wc wtre unable to c-oiifimi Ubjumn 8 findings 
we were able to sliow a far gn^ater clmicul frequcucN for carcinoma of 
the prostate than had beta recogniied pre\ioiuK (21 per cent) 

I made the statement “ In the fi\c \ear8 between 11K)2 ami 1007 
I ha%e seen 2 .j 0 cases of benign lupcrtrophN and OS casca of carcinoma 
of the prostate (21 per cent) I am aware that m\ figurca attribute 
to cancer a more frequent occurrence tlinn anN other ni the literature 
but I bclicie tliei represent the true condition 

Smee then there lioNc been numerous confinnatoi^ publications 
Oh\er Smith s statistics ga\e a proportion of IG ])er cent Daiis 20 per 
cent 'Moulhu 2o per cent K/ImmdJ 20 jicr cent Pauchet 20 i>er cent 
•\t the Institute of Patliologj in Municli among Itfl deaths from 
“prostatK accidents there were found 27 cancers \NilM)n and 
^IcGrath studiing 40S prustatectoiu\ specimens remo\c<l at the Ma> o 
Clinic found that 7^ were cancer orl »^i|>i.rccnt Fres er has reconleil 
clmicaJ diagnoses of cantxr in 171 coses among 1270 cases of prostatic 
enlargement or 13 4 per cent- Microscopic cxammation of Ins opera 
ti\e specimens lias not been earned out m all cases so the jicrcentage 
ma\ be higher 

These statistics ore sufficient to show tliat cancer of tJic prostate is a 
f«ifl\ conunon disease ami n \cn important problem m the surgen of 
the prostate, espccialU os the importance of caih diogiuwis and 
radical cxcbion has been so coneIusi\el\ defuoustratccL 

Two startlmg artides concerning the frequenej of cancer of the 
prostate have appeareil recentK Ilich“ reports that in 202 cnni>ccu- 
tl^e autopsies on males fiftj \cars or more of age dving from u vride 
\:anetv of caiiises on the mcihcal surgical and urological scrMccs of 
the Johns Iloplons Hospital dimug the past three \ear 3 fninh car 
emoma of the prostate was found m the routme microbcopie bc^rtion 
taken at autopsy m 41 cases or 14 per cent There is little doubt 
that a thorough search throughout each glami would hn\c brought 
to hght an eren greater number of these tumors mani of winch were 
so small that the> were not seen macroscopicalh atthetinu ofoutopsi 
The number discovered however mdicatcs plamlv enough that cancer 
of tbo prostate is conaiderablj more frequent than is ordinanlv sup- 
ptfeed In G6 8 per cent of these 41 cases the tumor was not rccogmi^ 
dimcallv having been m most cases of a sue too small to have pro- 
duced svmptoms, or to have attracted attention on ph^-sjcaJ evamma- 
tion Of the 2^ cases 82 were from the Urological Servnee and 
among these 17 cases of cancer of the prostate w^re discovered 
(21 per cent) Twelve of these cases were diagnosed dimcallv 6 not 
diagnosed Of the cases between fiftj five and sixtj vears 11 per 
showed cancer between six^-eu and seventv vears 21 per cent 
between seventj-one and seventy-five jears 28 per cent between 
serentj-six and eighty >Tars, 37 per cent, and between eighty-one 
and mnetv vears 20 per cent. Rich proved condusivelj that there 
was no doubt that m each case he was dealing wp;h & definite mvasive 
carcinoma- — q t s 
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Cancer of the prostate has until recent } ears been considered an 
infrequent disease The first statistics as to the frequency was appar- 
ently an aiticle Tanchou, who analyzed 8289 cases of cancer in Pans 
between the years 1830 and 1840 and found only 5 cases diagnosed 
cancer of the prostate 

Gross, m Philadelphia, was one of the first to furnish definite data in 
regard to cancer of the prostate about 1850, but it was not until Sii 
Henry Thompson, in 1861, in his monumental work on the Dueases 
of the Prostate, recognized the importance and predicted the future 
frequency of the disease 

Thompson published 12 cases, and remarked that cancel of the 
prostate was probably overlooked frequency, especially m the inoie 
chronic forms or indeed where it developed m an already hypertrophied 
prostate 

Von Recklmghausen contributed greatly to the subject by demon- 
stratmg that osseous metastases not infrequently came from cancer of 
the prostate which was often unrecogmzed 

The disease was nevertheless considered rare Socm and Burck- 
hardt, m their splendid book Krankheiten der Prostata, m 1902, even 
held it was seldom met with, until Albarran and Halle published their 
“discovery” of 14 cases of carcinoma m 100 supposedly benign pros- 
tates and brought to the attention of the surgical world the considerable 
frequencj'^ of cancer of the prostate This was followed by papers by 
Motz, Kaufmann, Hawley, Young, Pousson, Montfort, Hallopeau, 
Kummell, Freyer, McGrath, Wildbolz, Verhoogen, Schapiro, and 
WiUms, thus leadmg to a much greater concentration of mterest m 
and wider diffusion of knowledge of cancer of the prostate 

Frequency —Statistics vary as to the general fiequency of cancer of 
the prostate In the studies from the records of the Institute of 
Anatomy m Munich there were 29 cases of cancer of the prostate m 
5777 autopsies, or 2 per cent, whereas m Brussels there were only 0 7 
per cent among all, or 1 8 per cent among males In the last fifteen 
j^ears cancer of the prostate has been accorded an mcreasmgly important 
role and frequency as compared with hypertrophy of the prostate 

As remarked above, m 1900, Albarran, m a study of 100 specimens 
of prostatic hypertrophy m the Musee Guyon, discovered malignant 
changes— “epithelioma adenoide”— m 14 cases This caused Ger- 
aghty and myself to study our clmical and pathological material 
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autonomous proliferation of cpitliebunj which hns alrea(l\ undci^'one 

ttroph\ \ stud\ of the cases of cnrcinomn which arose m 

a gland also the seat of benign enlargement sliows that the two disease 
processes are not related In ni\ first talile the percentage of carcin- 
omas in such glands is appromuateh the same as the occurrence of 
benign enlargement m the entire senes. 

It IS evident therefore that Moore has conit to the same conclusion 
we dul m 1000 “ i e carcinoma m the large majontv of eaxs begins m 
the postenor subcapsular portion— postenor lolic —of the prostate 
end 13 quite independent for a long time of hv'pcrjilasia of the lateral 
and median lob^ wliidi either nu»\ precede or both mnv develop 
concurrentlv 

Moore stated In these 52 cases just detailed then, is no dinical 
or gross pathological evidence of cxtniprostatic metastases. In 4 there 
13 microscopic mvasion of the seminal vcside in 3 bv an apparent 
direct contmuitv of malignant discn:>e and in 1 with an urea lictuxcn 
the pmnarv focus and the vesidea free of tumor These 4 are the 
largest tumors of the 52- Observed from the viewpoint of the general 
problem of invasion and metostascs, corcinoma of the prostate txlubits 
eariv invasion of the pcnneural Ivmpbatics vnthm the organ but 
metastoses and invuion outside the organ is a late manifestation of 
the discase- 

In "Moore s '52 eases of occult carcmonia tlic gross diagnosis was 
made in onlv 10 Me liclieve that with another similar senes of coses 
a better percentage would be obtained The lesion is ft firm white or 
whitisli vellow irregular mass not sharplv delimited from the sur- 
rounding tissue l>cpcndcnt upon the acinar diJTcrontiation and 
amount of desmoplasin it mav be granular nr fibnJlar In our expen 
ence there are onlv two confusing lesions focal atrophv andhvperplastic 
tuberculosis. In the former tho focal area is also irregular not sharplv 
dehmited and firm hut it has a bluish white translucent appearance 
Tbe latter is velkrwish white and osuallv has ft modemtelv sharp 
scflUopcd border 

Moore condudes that caremoma of tbe prostate occurs with mcreas- 
ing frequenev until the nmth decade when it reaches 29 per cent 
that carcinoma is mtimatelj associated with semie atrophv and is 
predominantI> a lesion of tbe postenor lobe that caremoma and 
benign enlargement of the prostate are two distinct diseases which 
occur independentlj that it rarelv occurs m acmi already hvperplastic, 
and alread> mvolved in benign enlargement. 

The splendid pathological studies of Rich and of 'Moore which hav e 
been described above in detail contain clin chin g evidence of the great 
frequency of caremoma of the prostate which m 1900 we stated to be 
m 21 per cent of the patients presenting themselves on account of 

prostatic obstruction Their statistics mdeed show it is far more 
than suggested bv us and furnish a powerful argument as 
to the importance of earlj and frequent rectal exanunations to detect 
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Moore^^ states that he found cancer in the prostate at autopsy m 
21 per cent of patients over forty-one years ot age IIis material 
was obtained from autopsies at the two hospitals m Vienna during 
1931 and 1932, 075 cases m all “The gland was dissected free from 
the surrounding tissues, and fixed uncut m 10 per cent formalin for 
ten days or longer After fixation blocks not over 4 mm in thickness 
were cut and paraffin sections, stained with hematoxylin and eosm, 
prepared The blocks were routinely coronal sections, but horizontal 
and sagittal sections were cut m some cases In all 675 prostates, the 
entire prostate was cut into blocks and one microscopic section pre- 
pared from each block The blocks were not subdivided unless they 
were larger than 5 by 3 cm By this step section method (not serial 
section) all lesions larger than 4 mm m diameter could be studied 
microscopically ” In 52 patients under forty-one years of age no 
carcmoma-was found In 242 patients over forty-one years of age 
the youngest patient m which carcinoma was found was forty-four 
years of age These 242 patients were between forty-one and ninety 
} ears of age, and among them 51 cases of carcinoma were discovered, 
or 21 per cent The details are given in the table below In 52 cases 
the lesions were small, and an accurate determination of the point ot 

OccunnENCE of Carcinoma and Benign Enlargement 

Per cent of 

carcinoiim* Per cent 
which arose of benign 


Age group 

Prostates 

cjcannncd 

Per cent 
which show 
carcinoma 

Per cent 
wliicli sliow 
benign 
enlargement 

in a prostate enlargement 
with bemgn which also 
enlarge- show 

ment carcinoma 

21-30 

24 

0 

0 

0 

0 

31--10 

28 

0 

4 (1) 

0 

0 

41-50 

23 

17(4) 

30 (7) 

25 

14 

51-GO 

65 

14 (9) 

37 (24) 

50 

21 

61-70 

77 

23 (18) 

67 (52) 

66 

23 

71-80 

63 

21 (13) 

68 (43) 

46 

14 

81-90 

24 

29 (7) 

75 (18) 

71 

27 


origm could be determined Fifty, or 73 7 per cent, arose in the 
posterior lobe, that portion of the gland posterior and postero-lateral 
to the fan-shaped ducts which enter the sides of the urethra Six, or 
8 8 per cent, arose m the lateral lobes, that portion medial and ante- 
rior to these same ducts Ten, or 14 8 per cent, arose m the anterior 
lobe, that portion which drams into the anterior furrow of the urethra 
None has been observed in the middle lobe, that portion between the 
urethra and deferential canals and cephalad to the coUiculus semmahs 
In 1 case there was complete carcinomatous infiltration of the middle 
lobe, but the posterior lobe was also involved, and the focus of oiigm 
could not be determined In all cases except the tv'^o which arose in 
area of benign enlargement, the area of caremoma is surrounded an 
mfiltrated by glands N'pical of senile atrophy The occurrence o 
this atrophy m non-caremomatous cases follows closely the anatomica 
distribution of caremoma, and we believe that caremoma of the 
prostate m the vast majority of cases results from stimulation an 
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tliese maj extend upward for a long dutaiicc the outer walls of the 
\a3 remaining apparently intact that the mui>clc of tJie tngouo mid 
bladder and also peritoneum iiia> be m\ ailed from this subtngonni 
m\oI\ement and finalK that the fascia of DcnonMlIier which gi\c3 
the prostate its most dense capsule postcnorl\ is a most circctixe 
agent m pre\cntmg m\ol\ement of the rectum and periprostatic 
stnicturea. 
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hM cxtmalv* ■draocvcicom* (bduw) 


Hlitolorr — Perhaps we can make our description of cancer clearer 
11 we first gis e our impression of tho appearance of the normal prostate 
and m benign h\'pertroph> I 

The tissue of the normal prostate b ratlier gransh m color and some- 
what moist. It IS soft m consistenoj but tough On pressure a small 
Whwunt of prostatic secretion can frequentli lie squeexed out. The cut 
ace IS apparCTtlj smooth and homogeneous but on close inspection 
me tmj glandular orifices can be discosered Sometimes the orifices 
or Qilatad ocmi are \ ery evident. 

’tte tissue of benign prostate adenoma is usualli quite characteristic 
ra has a lobular appearance due to the formation of larnm; sised 
encapsulated the lobular mass as 
‘omd 'eell.dei doped capsule 

uaS eW Penphend prostatic tissue. The tissue is 

“ eonaatence and on section is moist Fre- 
“f “ flmd ooie from the prostatic aemt 
of appearance due to the presence 

of dilaW lo other lobule, where the glandular dem^^^ 
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indurated areas in the prostate, and perineal exposure of the prostate 
when a negative diagnosis cannot be made by rectal examination 

Etiology, —The etiology of cancer of the prostate is as obscure as 
that of cancer in general It appears at about the same period of life 
as hyperplasia after forty \eais — and most frequently between SLxty 
and seventy \enis of age 

There is nothing to show that a preceding prostatitis or hypertrophy 
of the prostate has any causative relation, although both frequently 
occur with cancer of the prostate Our studies seem to show conclu- 
sively that “malignant degeneration” of h,c pertrophied lobes does not 
occur fiequentK, if at all, and the lesions which Albarran and Halle 
described as malignant changes, “epithelioma adenoide,” in otherwise 
benign prostatic enlargements have been seen so often m other con- 
ditions— manifestly not malignant— that we cannot consider them to 
be even forerunners of cancer of the prostate “Oiu view has since 
been confirmed by Tietze, who has met with analogous cellular masses 
m young prostates, and attributes to them an important role m the 
development of the gland Casper, Renge and others have described 
them in hypertroph\ of the prostate Finally, Brault, iMenetrier, and 
Darier, who have studied them in a case of Pasteau, do not consider 
them as epithehomatous but as tangential cuts of normal glandular 
masses ” (Veihoogen ) Our pathological studies (1915) show hyper- 
trophy present with cancer m 61 per cent of the cases of cancel of the 
prostate 

Studies made m lOOG*-* seemed to show that prostatic lnpertropl\c 
was largel}' a disease of married men At that time I remaiked that in 
corioboiation of this I had never seen a case of enlarged prostate m a 
Catholic priest, although there had been many cases among married 
Protestant ministers Since then two priests with enlarged prostate 
have been encountered, one a veiy large benign adenoma, the other 
cancer 

Pathology —As remarked above, we feel convinced that carcmoma of 
the prostate does not result as a degeneration of the premoush be- 
nign adenomatous process, that m about half of the cases it develops 
where no hipertrophy is present, that m such cases the prostate is 
often little if at all enlarged, that the carcinomatous growth follows 
planes of least resistance, that it is very slow in invading fibrous 
capsules (Fig 487), both of the prostate itself and also of hi pertrophied 
spheroids, lobules or lobes, that the mucosa and submucosa of both 
urethra and bladder are also very resistant to it, that the most common 
site for the begmnmg of cancer is m the posterior subcapsular stratum 
oi lobe, and that from there it may invade the rest of the prostatic 
glandular tissue or it may travel upward, escaping from the upper 
end of the prostate m the region about the ejaculatory ducts, and 
between the fascia of Denonvillier posteriorly, and the trigone ante- 
riorly, that m its further growth the seminal vesicles and vasa defer- 
entia mav not become infiltrated, but in some cases their lumma ma^ 
become filled with cancer cells and, in the case of the i asa deferentia, 
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iDa\ bo almost wonting or the fibrous stroma is so dense that tlio 
cancer cells ore often not rocognixablc, small nudear specks being 
alone \isjble This ma^ lead to error of diagnosis if onh a small sec- 
tion IS e-xaniincd At otlicr times definite mosses or mfiltratuig hues 
of iJTcgular*thapc<I cancer cells are seen the sue and sliajic seeming 
to dciicnd Inrgel\ upon the compressing force of the fibrous stroma 

Tliosc of tlio adcnocarcmouiatoiis t\'pc present most \ on ing pictures 
At tunes acmi formed of irregular cells, often with big clcep-stammg 
nuclei ore scattensl at 'W’wlc inttr\ als the mterv cning tissue Iwing mon 
or less <lenscl\ infiltrated with cancer cells. At other times tlic cancer 
acmi arc v> numerous and close together that the fibrous stroma ma\ 
Ikj <hfficult to see Jhe acini m these areas arc luuolh icn small and 
lined b\ vnall c\ Imilncnl cells often quite irregular m shajic aiul x\ ith 
biuall roundol nuclei Often o\cr lorge areas no attempt at a glandular 
reproduction occurs cancer cells suiipK gnming aimlessK through a 
fibrous strouin. Occasiouallv luimial aciui arc found iwrsistmg in 
large areas of eauccr 

Cancer of the prostate spreniU m two na\s b\ direct cjctcnsion 
through tlie btroum and 1)\ extension along llic duels. Vs a result of 
thu duct extension one somctiinca sees masses of ctmetr cells filling 
thoocim the mtcrscning tisbiic being ciitireh nonnol 



-IbS. Trajurerie •ecUon lo Croat of rmuDODtuxuiL, t»o Iitbo byp*r 

^piilaU lobr* oa kkle of tbi> unthr» wmJ thick po^lotlor lubcspaiilar aroji of D*r 
woooiA. C*p«ulo of rlfbt l*tcnd loW Inrmiled In on* (cf) 

Cttcar Aliociated with Hjpertrophj —In our first eases in which 
cancer and hypertrophy were present together (48 in 71 cancer cases 
or 61 per cent) the cancer as remarked before gcnerallj formed a 
1 ^ postenor capsule and the h\*pcrtropfued lateral 

lobes lay m front of and distmctlj separated from cancer by tbeir own 
capsules which are generally mtact (Rg 488) In our senes of radical 
operations for cancer of the prostate, pathological studies now show 
adenomatous hypertrophy present m 67 per cent. When the cancer 
breaks mto a hypertrophied odenomatoua lobule it spreads rapidly 
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not so numerous, and the stroma predominates, the surface is rather 
smooth and slimy 

. Practically no difficulty is encountered m differentiating carcinoma- 
tous prostatic tissue from the tissue of hypertrophy or of the normal 
prostate, presupposing, of course, that the carcinomatous area is of 
sufficient size to be discernible The greatest difficulty arises from 
the tissue of a long-standing fibroid prostatitis Carcinoma is usually 
_j:iuite characteristic It is hard, dense, and on pressure gives very 
little sense of elasticity (which is generally still present even in well- 
advanced fibroid prostatitis) On cutting into the carcinoma it 
imparts a gritty sensation to the knife blade No secretion oozes 
from the cut surface, which is rather homogeneous, lacking the lobu- 
lation so chaiacteristic of hypertrophy Occasionally where the can- 
cer has invaded a previously benign adenoma an indefinite lobulation 
may persist in this tissue, but it is seldom confusing 

The finer details of the cut surface van' Sometimes irregularly 
mteilacmg translucent bands of varying size are seen with small gray- 
ish-yellow islands scattered here and there, the translucent bands 
being fibrous m character, and the yellowish areas accumulations of 
cancel cells This appearance is not present m fibioid prostatitis, m 
which the epithelial elements piactically disappear, and the surface 
is much more smooth and homogeneous than m cancer Wlieie the 
cancer is mfiltratmg in chaiacter, fine alternating translucent and 
yellowish lines can frequently be seen by the aid of a small magnifying 
lens Usually one can be model ately certain of the cancerous nature 
of the tissue from gross inspection alone When the operator’s knife, 
m making the capsular incisions, cuts through dense tissue which 
does not bulge, the edges of which are firm and rigid, suspicion should 
be at once aroused 

If after passing through such a layei of hard tissue a bulging hyper- 
trophied lobe IS encountered, the diagnosis of coexistent cancer and 
hypertrophy is generally' justified The capsule of the aveiage hyper- 
trophy IS rarely' thick, nor is it so dense and gutty' as that of cancer 

Microscopic —The histological character of cancer of the prostate is 
very' variable, being greatly' modified by' the character of tissue invaded 
and age of cancer and the method of extension 

A classification according to tvpe of cell is, as a rule, impossible, as 
no one ty'pe is preserved throughout, the same section often showing 
great varieties of shapes and sizes In our 2 cases in which cancer 
areas a few millimeters in diametei were discovered m the specimens 
removed at operation the microscope showed a definite adenocar- 
cinoma, but in one of these, even at this early' stage, marked infiltration 
into the stroma had begun 

In 10 apparently primary' cases the cancer more often tended toward 
the scirrhous tvpe, 7 being of this type In 3 cases no glandular for- 
mation was present, m the other 4 cases occasional small groups o 
atypical acmi were seen, but the great bulk of the tissue Avas scirrhous 
At times the fibrous overgroAvth is so marked that epithelial elemen s 
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entails an\ difBculU except m the scirriious, here occasionalK o\er 
ynni) areas, the fibrous o\ergTOtt*t)i iua> be &o inteuie that no definite 
epjthcha] rieaients are recognixablt^ soiall scattered nuclear specks 
alone bemgMsIble- IIowe\cr this fibrous <]cuslt^ is of itself suspicious 
and a section from a diirerciit area ill usuallj at once settle this doubt 
Syraptoma.— hfom a surgicol atandpoint the earij sjuiptonis m 
carcinoma of tho prostate ore the uuportaDt ones, and unfo^tunatel^ 
a 8une> of the literature is of little lidp m tins respect At the onset 
it IS necessarv to lUstinguisli betueen eari\ and late cases 
In a stud\ of 12 ccrly cc4ca'* I found it oecc3sar\ to make three 
subdiN isions 

1 Those m winch the onK jiatliological process present is cancer 
0 coses. 

2 Those ni which cancer is associateti with h\'pertropli\ 6 cases 

3 A cose of chrome proatatitis witJi a small area of cancer m it 
Class 1 furnishes the most satisfacton group for stud> and ne find 

the foUouing 

Cues 


Ac* betwrwj 00 jTar* 3 

“ «3 ukI 00 - 3 

• “ "0 *JiJ T-l *• 1 

■ 7a«bJ79 - I 


Duration of symptoms before odonssion 


0 Bioethi 1 

1 ye*r i 

Smrt 1 

3 yw 3 


The mitial s>Tuptoiu3 were as foUons 


Fraqtmcx 1 rr In«tLin 

DU&nilt> of urina tlfxi 
'UrteocT’ ckf urtoAtloo 

PaId in p«ni( durlnc arionlion 
Vnquney uk] dlSeiUt/ of urioalioo 


1 ease duration 3 >'ean 
1 “I yeax 

j - « 1 - 

1 “ I “ 

3 ftini, “ emdi 3 >‘eaxv 


Subsequent symptoms were present as follows Pam in the penis 
and permeom came on tw o ^ ears later in I cose. None of the other 6 
patients suffered at all from pain Ileniotuna, was nerver present m 
anj of the 0 case. 

In 1 case the catheter life was bqpm eighteen months after the 
imtial dilBcultj of urination and was foUowed for eighteen months 
before admission The other 6 patients had ne% cr used the catheter 
There ^-erc apparently no other 9\'raptoma present m these 0 cases 
and a consideration of those present shows there n as nothing diagnostic 
w even suggestiv e of cancer present. The surprising thmg is that m. 4 
of the fi^^ses symptoms hod been present for penc^ of two years or 
^ j ® careful pathological examinations of tho lateral 

and median portions of these prewtates failed to reveal anv benign 
adenomatous hypertrophv seems to point to carcinoma as being the 
sole cause of tho obatructiv e svmptoina m these cases. 
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along the ducts, thus giving an extremely puzzling picture of glandular 
acini lined or filled with cells different in type from the cells of the ducts 
or acmi of an adenomatous hypertrophy, but with a basement mem- 
brane often intact and a normal intervening stroma Frequently a 
smgle layer of cells will relme a duct or acmus so that except for the 
character of the cell the acinus looks entirely benign However, we 
have never seen these broad cylmdrical cells with clear, pale-stainmg 
protoplasm and nuclei centrally placed either m the normal or the 
hypertrophied prostate In other acini the cells are heaped up at 
different points along the gland wall, and grow across the lumma some- 
times in solid masses, but more frequently as interlacing strands 
Sometimes the cancer cells arrange themselves circularly, leaving a 
central lumen as if in an attempt to reproduce a gland structure 
When the lumen is completely filled the cells crowd each other into 
most odd and peculiar shapes 

These areas of duct carcinoma are not apt to be mistaken for benign 
tissue if the character of the cells is noted Particularly characteristic 
IS the tendency of cancer cells to grow in strands across the lumen of the 
acinus without any supporting connective-tissue framework This does 
not occur in hjqiertrophy In the latter when an epithelial budding 
from the wall of the acinus occurs, it is quickly followed by a supporting 
stem of connective tissue It has been said that the acini of the normal 
or hypertrophied prostate when filled with desquamated epithelial cells 
may be difficult to differentiate from cancer of the duct type With 
exercise of ordinary care no confusion from this source should occur 
Later, with the advance of the main growth through the stroma or the 
breaking through from the acini, the picture is changed The tubules 
of cancer cells with a more or less densely infiltrated stroma are seen, 
sometimes the intervening tissue is scirrhous, sometimes of an adeno- 
matous type, and soraetunes the cancer cells are so closely packed 
that a fibrous stroma seems almost entirely absent and a medullary 
form of cancer is produced Sometimes portions of the cancer seem 
more or less definitely alveolar When the cancer invades hypertro- 
phied lobes of the adenocvstic type, in which the interacmar stroma is 
frequently small in amount, the picture presented is that of cancer cells 
packed in the ddated spaces, resulting in an alveolar form of carcinoma 
medullary in character In none of our specimens, either primary or 
those associated with hj-pertrophy, was a pure adenocarcmomatous 
t3pe preserved throughout Areas of adenocarcinoma were present, 
however, m great or less degree, in practically every case except m the 
three cases of pure scirrhus previous^ mentioned, m which the cancer 
occurred m a prostate not previously h^\'pertrophied 

Very rarely have we found evidence of gross or microscopic necrosis, 
no matter how extensive the disease The extensions of the disease to 
the semmal vesicles and bladder are usually infiltratmg in character, 
although frequently the adenomatous form is here and there discov- 
ered For one familiar with the histological character of the norma 
and hjqiertrophied prostate, the microscopic diagnosis of cancer seldom 
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obrupth foniimp a straiglit etlge well tlcxutetl abo\c the normal left 
half of the prostate Hie lower ixjrtioii of the right fccminal \e3icle 
was m\ol\al as was tlic i>ustcnor i>art of the uicinbranous urethra 
The contrast between the two Imhcs of the prostate litre was most 
sharpK defincil In 1 eate there was a hnnl nixlule m each lobe, w Inch 
wtfl otherwise soft on cndi side Two \cors later the whole prostate 
was rough irregular, ^e^^ hunl am! grcatl\ cnlargtnl In the other 
4 eases although in 2 s\niptoiMs hud Ixxn present onh one Near, the 
prostate was c-omplttclN m\adiil 1)N emiceT on both sales although 
tlio Msidca were ino3tI\ free 

In a recent ease not tnlnilatol nl)o\c the first examination three 
\ears ago showed a nodult 1 cm in dinmttcr iti the left lobe At the 
next examination two Mara later it was 2 cm ui diainettr and one 
\ear later all of the lift lube was in\ol\eil but it was still within the 
prostatic capsule Tins ease shows the rtmarkabU tJow growth m 
some eases. 

The 1 eases associatctl willi hN-pertrophN art interesting In Cose I 
(J T "i No 40'{) the prostate was et>n3iderabl\ enlargal smooth 
rather lianl m coiisLstoiK'e Microse-opic studs »howe-d L«nign 1 i\tw 
trophv ai>3ocuite<l witli prostatitis on lioth sines witii onI\ one small 
area of cancer in prostatic tissue which was tJic seat of prostatitis. 

In Cose II (T C S No 27 X)) ui winch ^mptoins had l>e«i present 
onI\ SIX inuntlia tlie hft lolw was oiiK blightJi enlargeii buioutli and 
elastic. On the surface of tlie nght loI>e there was a pruminect lobe 
1 cm m sue which was quite hard but sceincsl elastic on pressure. 
(Tins proved however to be entirelv cancerous.) Tlic right lobe w as 
otherwise ven little enlarged and the semmol \eaidcs were not 
mdurated but nevertheless cancer was present m the lower portion 
of the left semmal vesicle. TIic left lobe when removetl was found to 
be a benign hv'pertrophv the right being enneerous. 

In Case III (W J H No 1779) the prostate was moderatdj 
enlarged and generallv indurated (but not stonv) wntli three verj 
hard nodules present, one m the median bne near the ope.x one at the 
upper epd of the left lateral lobe and one near the ape.x of the nght 
lateral lobe, bcmmal v esicles negative. At operation a lav er of cancer 
beneath the posterior capsule was found on the left bide beneath 
which was a l>enign hvpertrophied lobe on the nght bide and also m 
the median portion benign hypcrtropluerl lobes were removed 

In Case r\^ (J U admitted June 20 1905) the prostate was moder 
atd> enlarged smooth the nght lobe was clastic and onlv sbghtlv 
iwurated Operation showed a postenor lav er of cancer with a 
hj'pertrophicd lobe beneath The left lobe was smaller and softer, 
®Jid proved to be benign hv'pertrophv 

^ (I^ G W No 206) tile prostate was conaiderabK 
enlarged smooth but ven hard Exammation showed a postenor 
sub^I^lar lajer of cancer with benign hvpertrophv m front of it 
on both Bides. 

^ renew of these 5 esses shows thot tlie presence of hj-pertropIiN of 
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The complete absence of hematuria at any time shows, as I have 
pointed out before, the error of expecting this as an early symptom 
It IS distinctly moie common m benign hypertrophies (except possibly 
late in the disease) 

Subsequent experience confirms the statements made above in the 
second edition 

Class 2 The 5 cases in which cancer and benign liypertiopliy existed 
togethei m the same prostate were as follows 


Case 

I 

Aged GO years, 

Ijegiiining with 

frequency throe years before. 

(( 

II 

“ GO “ 

it 

it 

frequency six months before 

U 

III 

“ 75 “ 

tt 

t< 

sudden complete retention ten months before 

il 

IV 

“ 78 “ 

tt 

it 

frequency four years before 

It 

V 

" 07 “ 

it 

ti 

frequency and diiriculty two and a half years 
before 


In Case 1 there was pain in the end of the penis before and duiing 
urination and m Case V a sciatica In none of the others was there 
ever any pain present Hematuria did not appear m any case 
Regular catheterization was necessary m Case V for one year, in 
Case II for ten months, and m Case IV for four months In Case I 
suprapubic drainage became necessary three years after onset 

Class 3 The case in which chronic prostatitis was present along 
with a nodule of cancer was a man, aged sixty-one years, who for fifteen 
years had had symptoms of irritation in the deep urethra and attacks 
of frequency of urmation Catheterization was never necessary and 
hematuria and pain were never present 

In conclusion it seems from a study of the above early cases (and 
other later cases) that the symptomatology of cancer of the prostate in 
the early stages is almost identical with that of benign hypertrophy, so 
that we must look entirely to a careful physical exammation to fmnish 
suspicion of cancer 

The Examination —There was nothing m the appearance of any of 
these 12 patients to suggest malignant disease, they were not emaciated 
nor were they suftermg pain, with the exception of 4 cases, and in 
these it was not severe. The urine was free from blood m all cases 
In the 6 cases not associated with hjqpertrophy the size of the 
prostate was described as considerably enlarged m 3 cases, moderately 
enlarged in 2 cases, and slightly enlarged in 1 case The surface was 
smooth m 2 cases, rough m 3 cases, nodular in 3 cases Here we have 
m 6 cases conditions which should always make one suspicious of 
cancer, for the benign adenomatous prostates, unless associated with 
considerable inflammation or with calculi of the prostate, are nearly 
always smooth, though they may be lobulated The consistence was 
described as very hard m all of the 6 cases not associated with hyper- 
trophy, and m some was said to be “stony hard ” In 5 cases both 
lobes were mvolved, but m 1 case the left half of the prostate was 
normal In this mterestmg case (m which an urgency of urmation 
had been present one year) the right lobe was enlarged, very hard and 
rough, the mduration extending to the median line, where it ende 
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as a Imnl subtnffonal thickening is of preat (Impiioatic \alue In 
later ctiics (Ins intencsicular plateau of induration becomes more 
oihI more proiiounaJ but it is remarkable bon long the upper portions 
of the seminal \cucles and \esical uiucoj»fl arc free from m^asmn 
In a bene* of 111 cases man\ of them Ute and o\tr oO i>cr cent 
tuarfxujtctl with prostatic hx-pertropbv which neceasanl\ modifies tbc 
SiTuptoms and (he proj^reas of there were 70 m which the 

first symptom was fre<iuenc\ of urination and in 4.b cases difHcult\ of 
urination was aL>o present In -4 ciu>cs the onset was ushered in with 
hematuria anil in 4 with complete retention of unne. 

I’ain was not uifreipienth an mitiol avniptoui and its location in 
th«e cases hiis been tabulated as follows 

Cur*. 

VrioMry tnet (LUJdtr or urrthra) 10 

nrctoprriac*! rrfbo 

Ipcui^ &ad pcnuU nickKU 3 

DomL sacnl or ^utnl rrfkmi 0 

Itrpoc^'tiuQ 1 

fn most of tlie cases m tlic al)o\e tabulation the pam was gencmlb 
quite markeil and somctuiics \er\ severe Those eases m which onb 
ver> slight burning was c-oinpluinevl of wtrt not included though 
several coses id uhicli the burning was severe and luuoiuitci) to a pam 
hav e been mcluileil nierc was one patient ui winch imtobiJitv in the 
bladder was quite nmrkevl One patient, og«l ^L\tv-foiir vears was 
suddenlv seiz^ dunug urination with an uxcruciatnig [lam which 
radiated from the lihuldcr to the end of tlie penis and after that 
recurred frexiuentJv In Qjiother case the onset sviuptum was pom in 
one groin and down tlic back of the tliigli which his phv btcuin told huu 
was rheumatic in charaettr and gave him appropriate treatment 
for seven months wlieu for the first tune a ven slight dilficults of 
urmation was notice<l Onlv four weeks before admission were lijs 
unnaQ ajmjitoms sufficient to call attention to bis prostate b\ whidi 
tune the entire prostate and semiual v esiclea w ere inv olv ed in on exten 
81V e carcinomatous growth In another case the first sjnuptom whicli 
came on suddeulv two and a half vears before admission was a severe 
pam in the rectum which become contmuous and grew steadilv worse 
•Vnother patient had had onb one svwptom smee the beginning, three 
months Wore sharp shooting poms m the left hip radiating down the 
left thigh to tlie knee and associated with numbness which cxtenderl 
to the foot There was practicall> no unnarv disturbance although 
the membranous urethra prostate, semmal vesicles pelvic glands, and 
rectum w ere inv olv ed m an extensiv e caremomatous mass 
la 145 cases of benign hvpertrophv the onset svmptoms were as 
followa 

T> Caw*. 

rrequ*iify of tiriiuUkwi jjj 

DilHfnjtT ot arffuUoo -v 

P«Ja 2 

H«Di*turu - 

Cottplrt* mMition of urin* u 

Incwtlnwice erf urioo Z 
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the lateral lobes geneially gives an elasticity to the prostate on deep 
pressiue which is very deceptive In these cases a small layer or 
nodule of cancer lying between the capsule and an hypertrophied lobe 
may be compressible on deep pressure More delicate palpation, and 
particularly palpation upon a cystoscope in the urethra, will often show 
the real induration of the local carcinomatous area 
These localized areas of induration or nodulation should alwajs be 
suspected and subjected to early perineal operation 
The case characteiized bj'^ a small nodule of cancer in a prostate 
which was the seat of a chrome prostatitis of fifteen years’ standmg 
showed on rectal examination a prostate smooth, slightly indurated 
and not tendei. The small nodule was not detected, and was onlj 
found accidentally when the stained sections of the tissue removed 
weie examined 

The clinical examination of the semmal vesicles in these 12 earl\ 
cases shows no definite invasion of these structures In 1 case onlj 
was theie an mduration for a short distance m the region of one vesicle, 
but subsequent pathological examination (after radical operation) 
showed that the carcinoma had not penetrated the seminal vesicles as 
supposed but lay between it and the excised trigone, an area of cancer 
1 cm long being present In the 2 othei cases m which the radical 
operation was carried out only the juxtaprostatic ends of the seminal 
vesicles and vasa deferentia were invaded 
The vesical mucosa was normal m all of these cases, and no invasion 
of the trigone ivas piesent, as shown bj the cystoscope and at operation 
The 6 cases m which no coexistent hypertrophy of the prostate was 
piesent showed, on cystoscopic examination, only a small median bar 
with no mtiavesical enlaigement of the lateral lobes In 1 case the 
median poition foimed a small sessile lobe, and 1 case showed both a 
median bar and a slight right lateral enlargement 
The characteristic picture, then, m early cancer of the prostate is a 
small bar, unaccompanied by marked lateral intravesical enlargement 
In 1 case a carcinomatous constriction of the prostatic urethra was 
piesent, requiring dilatation before cystoscopy was possible, but there 
was no evidence of ulceration of the urethra m any case 

In later cases stricture of the prostatic urethra is not an uncommon 
finding, and is to be considered very suggestive of cancer 

Diagnosis —The diagnosis of early carcmoma of the prostate is 
principally based on the finding of great induration in a portion of the 
prostate, as shown by our cases It may occur as a small nodule or 
lobule which may be prominent or imbedded m the prostatic tissue, 
but apparently almost always palpable per rectum In later cases one 
whole lobe, or both lobes, may be involved, but the disease apparently 
remains circumscribed for a fairly long period, and the Ime of prog- 
ress IS upwaid, beneath the fascia of Denonvillier (which forms the 
posterior of the prostate and semmal vesicles, the ejaculatory ducts 
and the structures between the lower ends of the vasa deferentia and 
the bladder) Induration immediately above the prostate and easilv 
palpable, with a finger in the rectum and a cystoscope in the urethra, 
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present more than ten \ears, 2^onc of these coses liowe\er were 
flubjcctctl to proatatectoun awl wt cnniiot t)}i.rcforc sa\ w]tJ) pcfejti\ e- 
neas tliat the corlv ssnuptonis were not <luc to Ixnjfrn obstruction to 
unnatiou In M operatc<l cases m hIikH there uus no li\i)crtropb\, 
the entire prostate being corcinoniutoiis there was one m uhitli cJiffi 
cuJn and frequenc} of unnation Jioi! been present for six vmrs and 
severe pain for fi\e Ncors and otliir cases m winch fixxiucncv and 
difBcult\ had been present for three \cnrs in 1 case two vears m 
2 cases one ^car in i cases, and six iiioDths m 1 case Tlicsc statistics 
are sufhcn.'nt to sliow that the cour-c of die disease is \er\ variable 
in its duration sonic cuscs Ining cjtfrciiitlv rojnd and ending m deatJi 
m less than a \ car but in the inajontv uof twoor threa vears duration 
niouv cases extciiduig over tlirca or four veaiN anil a few cases over 
five vears. 

In the above tabulation it is notewortliv that paui cainc on much 
later tliaii unnarv obstruction In onlv 3 3 cases of die 111 bad pain 
been present over three vears ami in the niojorit> of coses umler 
eiglitecn months 

CotbetarLlla,— la 21 coses the (latient liad couiplete retention of unue 
ami had used a catheter regularly for i orv uig penods up to three vears 
In 13 cases the catheter had bera usol Ics:.s than six months m o cases 
over 0 V ear and m 2 cases over tux) \ears. In 2.1 casts, although the 
patient was able to void unnation vros so slovr difficult and frequent 
dint die catheter was used one or more times deilv In 14 of diese 
cases tius has been prcrfiit for leas than slx months m 3 cases between 
SIX mondis and a vear m 2 cases over ono 'car m 1 cases over two 
) ears and m 1 case fiv c v ears. In S cases t'omplotc retention of unne 
occurred occasionallv rcquinng cadieteniation but these patients did 
not use die catheter even daj 

l( kfn the ixihent ira/ admillal to the hospital the tympionu presenfetl 
vere aa foiloirt Complete retention of unne and catheter life 19 cases 
Tlic number of times dadv m which catheterization was ncceasarv was 
ai follows Two tunes 2 cases dircc times 4 c-ascs four times 2 
cases fiv-e times 1 case six times, 4 coses eight times, 3 cases ten 
tuues 2 coses twentv times 1 case 
Incomplete retention of unne but catheter used 23 cases oncedad^, 
2 cases tWTcc dailv 5 cases three times 4 cases four time o cases 
five times 6 cases six tuues 1 case aoven tunes 1 case even few 
mmutea 1 case 

In those cases m w hich unnation was possible the difficultj of unna 
was great m 28 cases moderatelv difficult m 0 cases, slighdv 
difficult m 6 

The frequenev of unnation was very frequent (ev en few mmutes to 
one hour) m 38 cases moderately frequent (about every two hours) 
m 7 cases slighdy more frequent than nonnal m 13 cases In 2 case* 
there was constant dnbblmg of unne associated with a large amount 
of residual urme. 
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In 12 of the 25 cases of benign hypertrophy in Avhich pain was present 
theie was only a slight burning m the urethra, and in 3 the pam was 
merely the discomfort pi oduced by sti ammg to void In 1 case there 
was sharp pam which followed sudden stoppage of urine during mictu- 
rition In 9 cases calculi weie piesent In no case were there the 
symptoms of sciatica oi severe pain in the hips, buttocks, thighs, or 
groins which have been seen m many of our cases of carcinoma 
Plematuiia is shown to have been a more common initial symptom 
in benign hypei trophy than in carcmoma 
In conclusion it may be remaiked that in the majority of cases the 
onset is much the same as that of benign In^pertrophy, an increase in 
the frequency and difficulty of urination, w'hich is often slowly pro- 
gressive m charactei Pam alone is a much more common symptom, 
and frequently remains for a long time the only symptom In one 
remaikable case the first and only symptom complained of was pam 
m the legs 

In 60 cases which were studied by Motz the initial symptom was 
difficulty of urination in 38 cases, complete retention of urine m 8 cases, 
hematuria m 8 cases, neuralgia m 5 cases 
Duration and Course of Disease — Guyon recognized three forms (1) 
those with a rapid course, in which the symptoms may have been 
piesent a very short tune, (2) those following a subacute course, the 
disease having been present after the tenth or twelfth month, and (3) 
those following a very slow course with a duiation of two or three 
and even as long as nine years In 26 carefully studied cases Motz 
found that 40 per cent of the patients died within seven months after 
the initial symptoms, 7 lived over a year, and 6 for periods varying 
from two to ten years In makmg this study ive have prepared a 
table which shows the duration of various symptoms m our cases 


Dubaiion of Various Symmoub at Tuie op Admisbion of Patient 
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1 to 6 months 

10 

9 

13 
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13 

6 to 11 

4 

6 
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12 to 17 

14 

12 

4 

2 

3 

3 

18 to 23 “ 

3 

3 
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24 to 3C “ 

Over 3 years 

18 

22 

2 

1 

1 

2 

3 to 6 “ 

4 
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0 to 10 “ 

6 

7 

2 
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Over 10 “ 

2 

1 
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As shown m the above tabulation, symptoms were present in many 
cases for prolonged periods, the longest being twenty years, during 
which the patient had difficulty of urination and more or less frequent 
catheterization There were 5 cases in which symptoms had been 
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Itas extensive curcmomatous infiltration in 1 tn^e pitxlucmt a contmu 
ous carcinomatous pnapism 

Loss of Wdfht— In 30 cases considerable, ui 1 1 cases luodcratc m 7 
cases sbght and m 13 cases no loss of wcy;bt was recorded In 28 cases 
no mention uas made on this pomt. iUthough m the later stages of 
the disease the emaciation was profound and rapid I have seen a 
great man> cases vntli verj extensive and long-standing carcinoma 
which were not associated with onv loss of wciglit and the patient 
remained markedly active and strong 
The following table shows the condition of the sexual powers in 
47 cases present on admission os given b\ patients m coses in which 
a record has been made 

Hkxcal Powce. 

Ccitw CatW CcatOi ut Cut * 
Ererllw*. MnD»L uofiumL All«(np(evL impcaalJl*. 

Nornul H 

DimlnUbnJ 14 3 1 

Vbaret 4 24 

\Miile It IS true that carcinoma has a much more dcciilcd clTcct upon 
the sexual powers than livpcrtrophv of the prostate as shown bv the 
above table it is also true that m cases of extensive involvement of the 
prostate and setumal vesicles there mav be no impoinnent of the sexual 
powers One patient upon vrhom a radical operation vras performed 
stated on admission that erections vrerc normal coitus normal ami 
indulged m about Uircc times a vccck and that ejaculation though not 
quite so free as fonnerlv was not occompanial b> pam In this case 
the entire prostate was corcuioiiiatous and both sciumnl vesicles and 
\ osa defcrentia were filled with carcinomatous ceUs In anotlicr cose in 
which svTnptoms of unnarv obstruction had been present for four v cars 
m which the seminal vesicles and prostate were extensive!) mvohed 
and the radu?al operation was p^ormcil microscopic examination 
showed both vasa defcrentia and scniinol v csiclea complete!) filled 
with caieinoma cells the patient reported that intercourse was cntirel) 
satisfactorv In some cases the onlv complaint is that the amount of 
semen ejaculated vras leas then normal 
Durttioa.— As shown m the statistics given above, cancer of tbe 
prostate (even when unaccompanied b) hj-pertrophv) mav be of slow 
growth and remain for a long period well confined within the capsule 
of the prostate Several jears maj undoubtcinv elapse before pen 
prostabc structures, scmmal vesicles and tngone are much mvaded 
so that the chances for radical oxcisioii are often excellent 
Phyiical Bifii*.— We hav® alread) recorded our findings m the early 
cases. Briefly stated mduration is the most important diagnostic 
sign and should lead to suspicion if onij a small area of the prostate 
w mvolved This mduration is generaU) very marked and often 
almost stonj In our earliest coses the area was so mmute that rt 
waa not recognized clmicall) but m nil these cases the region involved 
was the postenor capsule In one case the area of carcinoma 
was about one-half as big as a pea and about 4 mm m diameter 
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Pam.— The location and the severity of the pain present on admission 
IS graphically shown in the accompanying table 


Uretlirn, 

Slight 

4 

Aloderate 

4 

Severe 

10 

Penis 

3 

4 

11 

Pennoum 

3 

5 

7 

Bladder 

4 

2 

9 

Bectuni 

2 

0 

10 

Grom 

1 

1 

0 

Testicle 

3 

0 

3 

Hip 

2 

3 

4 

Thigh 

2 

4 

8 

Leg 

2 

8 

8 

Foot 

1 

1 

3 

Lumbar 

5 

3 

7 

Sacral 

2 

2 

5 

Buttocks 

0 

4 

1 

Pubic 

2 

3 

5 

Renal colic 

0 

0 

0 


The regional pains above tabulated most frequently occurred m 
groups Of these the genito-urinary was the most common, and was 
characterized by pain m the bladder, urethia and penis, especially 
durmg urmation The rectum and perineum were also grouped 
together, the pain there being generally due to pressure from the 
enlargement of the gland, which was often sufficient to greatly reduce 
the lumen of the rectum and render defecation difficult The other 
groups of symptoms may be classed as referred rather than local 
Among them were noticed three distinct groups Those radiating to 
the grom and testicle, those radiating to the lower extremities, and 
those radiating to the back, sides, and buttocks The explanation of 
these pams is probably the same as m cases of chronic prostatitis, a 
reference of pamful stimuli to other nerves runnmg into the same 
segment of the cord as the periprostatic nerves 

Hematuria —Hematuria Avas present at one time or another dm mg 
the course of the disease m 16 cases In 10 of these it had been mter- 
mittent and only once considerable m amount In 3 cases the amount 
of blood present was moderate and m 6 slight In 6 cases blood Avas 
contmuously present, m 1 slight, m 2 moderate, and m 3 considerable 
m amount Exammation of the urine on admission showed blood in 
8 cases, and m 6 of these it Avas very slight m amount, but in 3 cases 
it was quite considerable 

Hematuria seems to be more suggestive of vesical tumor, calculus, 
or a benign middle lobe It is certainly not so commonly present as m 
cases of benign hypertrophy of the prostate, as in my series of 145 cases 
I found it present m 15 per cent The absence of hematuria is due to 
the fact that carcinoma of the prostate does not invade the bladder 
except m a small proportion of cases, but is retrovesical and pelAUC 
rather than intravesical It is also interesting to note that there are 
no cases m this series m which hemorrhage from the penis occurred, 
although m 3 cases the anterior urethra was surrounded AVith more or 
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pcatcnor Umit With thf' finger in the rectum, and wliilc the c\i;oscope 
13 m the urethra with the heaV turned downward t\ie c%'toscopic 
diagnosis of subtngonal iiifiltnition w confirmed b\ the hard inaas of 
tissue between finger and c^•sto»copc 
A tmnsicr5»e plateau of induration abo\c ami conluiuoiis "with the 
prostate and m\oI\mp the region of both bcininol ict-iclcs the mter- 
\c54cular and subtngonal tibsuia in often cncountcml If this has not 
prognasetl too far alxisc the prostate the ease inav stiU he nidicalU 
operable. Hut usuolli it is much too far aiKanceil 
Fnlargeil glamla which are ran.)\ fouiid exc-ept late nn, of little 
diagnostic \aluc— when present tlic malignant nature w cNTdiiiccil b\ 
the diaractcr of the prostate itself and tlie glnntls are iisiialh so far 
out along the pcK-ic wall that hope of rndicid cure is gone 

In a senes of 111 cases cnlargetl glands were found b\ rectal txniiiina 
tion adjacent to the pnfetate in f near tlic scnniial \ esules in 1 along 
the latcrtd wall of the jieKis in ! I ond in the ■'ocrul fojysa in ti eases 
In 22 cases enbrgcd glands of the gnun were fouiitl and in 2 csiacs in 
the lUac fre^sa, 

Wlicn wccoMidcr the n.r\ extensnt enlargement of the jirostntc and 
sonmial \c&icle8 whicli was piwnt in tllc^.c COM's it seciiis remorkabU 
that the hiuph glands were schloni iiiioUc^l but our findings cur 
respond to those of Kaiifmaiin who di»co\crctI m KM) autcjiteics ujxin 
PfttKnts d\mg of caranonia of the pnwtotc onh 27 cn-sts in which 
there was uwoUeincut of the pcl\ic Kinph glands It shows the fact 
tliat one slioukl not txjwct enlargcil glantls Iwforc making a diagnoMs 
of ctrcmoDia of the prostate 

BeeUl Rx>Tnhn tlon.~Tlic condition of tlic prostate etc at exam 
ination is shown tlius 


eiM 
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Coimsience —In the abo\e tabulation of the prostattc findings the 
Me thmg that stands out prominentli is the induration WTierans 
the large majont\ of benign prostatic lu-pcrtrophiea ore elasac or e\ en 
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The remainder of the prostate was elastic, but this third-degree in- 
duration, immediately beneath the prostatic capsule, which however 
was smooth and unmvaded, was recognized as probably carcinoma 
Perineal operation and frozen sections clinched the diagnosis In a 
number of other cases small nodules, varying from 8 mm to 15 mm 
were found These were usually smooth, ovoid, sharply demarcated 
from the surrounding tissues and compressible into it In some cases 
it was impossible to differentiate between carcinoma and stone, and 
m all instances a roentgen-ray was taken to exclude calculus In 
some cases, m which only a small nodule appeared m the posterior 
lobe, at radical operation the carcinoma was found to have spread 
more widely m a deeper layer In the more advanced cases, however, 
the whole posterior surface presented a very hard feel which was 
often smooth and well defined laterally In many cases there was a 
slight roughness, and m a few early and most late ones a markedly 
nodular condition 

This diagnostic induration is generally harder than m prostatitis or 
tuberculosis of the prostate and the suburethral portion is more uni- 
formly involved The induration is almost always of third degree- 
greater than IS almost ever seen m a benign hypertrophy In rare 
cases, however, an isolated lobule of adenomatous hypertrophy has 
broken through from the lateral into the posterior lobe, lies imme- 
diately beneath the capsule, and may be difficult to differentiate from 
carcinoma In some cases, in fact, it is necessary to make the diag- 
nosis at operation, after excising the nodule and obtaining a frozen 
section The cut surface of adenoma is entirely different from that of 
carcinoma, so that naked eye diagnosis is usually possible, although 
occasionally frozen section may be required In those cases m which 
the carcinoma consists of only a small nodule m one lobe, it is often 
safer to excise it completely and study the stained frozen section 
before completing the operation In some of these cases I have carried 
out a hemi-prostatectomy, as will be shown farther on, but m most 
cases it IS wiser to carr^ out the radical operation In some cases, 
especially where prostatitis has also been present, diagnosis is very 
difficult, and an exploratory perineal operation, at which sections of 
the subcapsular indurated areas may be necessary before diagnosis 
can be made, should be done 

The progress of the cancerous invasion is usually into the tissues 
between the seminal vesicles and the bladder and characterized by an 
induration which is usually more marked than m seminal vesiculitis 
Sometimes the seminal vesicles are not m themselves invaded and can 
be palpated as soft distanded sacs behind the indurated area beneath 
the trigone In some cases the carcinoma has invaded the bladder 
m the region of the trigone, which is then found elevated, but with 
the mucosa mtact The extent of its upward progress can often not 
be made out on rectal examination until cystoscopy is earned out 
In such cases the c^ stoscope shows an elevated plateau in the anterior 
part of the trigone, and sometimes extending well back toward its 
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Tlie induwiwn usual]\ found in c-arciiioiua of the projtotc u of a 
peculiar incoinprciiSliilc ciiaracter ciitireh (hifercut from that s?en m 
tuberculosis and chronic prostatitis nn<l as shown ul>o%t usuolK not 
assocwtcil ^ith on\ areas of softness unless a |)ortion of tlic jirostntc 
1« still unmNoded or uidcis there he an clastic In^K-rtrophicil lolic 
l)c\ 011(1 a thm shell of carcuiouia \Micn the entire prostate has become 
m\oU(xl the diagnosis is at onci. apparent Tlic prostate is usuall\ 
more firml\ filed ui its locution l)\ pcncopstilar adhesions (due to 
inflaiomator\ infiltration os is often seen adjacent to cartinoma and 
not neccssnril\ cancerous inxasion) Wicrc onl\ a jxirtion of the pros- 
tate is imohxil and e>i)ceinll\ uhen <-oe\istcnt with li\ pcrtrophicd 
lohules the diapiosis is often \er\ dilHeiilt ami ui fact nnpossil)lc hut 
tile presence of such on area of indurutioii csi>ccialK if of third dcjrrtT 
should lead to a suspicion of rurcuioiua and careful ui\cstJjmtion at 
operation w ith incision of the sib.|H.-cleil area (if ncccssan ) and jicrhaiw 
stained froxen sections. In such cases the consent of the jmticnt to a 
rodicid operation in case the disease should pn)\e raremonmtous 
should be obuine'd licforcliuiHl Vs noted nl>o\e the enlargement was 
slight m 10 moderate in 11 and considerable m Od ciise*s M a rule 
wlien the caixmonia has not spreiid liexond tlie pretotatc tlicre is oidx a 
moderate amount of enlargement pri>cnt and often the jimstnte is onl\ 
shgbth enlarged In moat of our eurl\ cases this was the condition 
pfeaent and not infrc<iuentK owing to the small sue their pin sicuns 
Were apt to consider tJie prostate negnti\c on rectal cexunimation c\cn 
when the diaoase had spread to the space between the <«minal \eaiclcM 
and liladder The lino of demarcation betwetn the prostate and the 
eitettia\*c transvtrse plateau of induration al>o\e it is often unposMhlc 
to outline and not infpeqiientJ\ the prostate is dcsonliod as consider 
flbl\ lai^r than normal and at ojienition the enuclcateil lateral lobes 
are found to be \’erj little enlarged 
The /uj/occ of the prostate os mdicated al>o\e was smoothin iJand 
rough in 09 erases. Under t)ic head of rough wo lia\c included cases 
described as ur^fulor with a nodule licro and there as well os those 
m which marked roughness was t\cr\Trhcrc pretpcnt One of the m<wt 
surprising findings has been that the surfacra is remarkahh smooth m 
man\ erases T^ is due to the fact that the fascia of DenonijlUcr 
which ertcuda from the triangular ligament upwanl bc\ ond the seminal 
'eswdcs as a tense fascia closch applied to the postenor surfinra of tlic 
prostate in the anterior of its two laicrs, makes a firm bamer agumst 
niAasion toward the rectum In foot, tins fascia remains itself free 
from m%a3ion gencralK until lote m tlie disease but although ninni of 
tlie cases arc perfcctl\ smooth when roughness is present it is usualh 
90 entirelx different from anv-thing seen m h\*peTtroph\ of the prostate 
that carcinoma should at once be suspected 

^ 9«rie8 of 145 cases of baugn hypertrophy there was onI\ I case 
f u ‘ud nodular and in 14 cases m w hich tlio smootlmess 

of the posterior surface was ilistortctl the presence of one or more 
lobules which projected bo\ond tlie confines of the rest of the h\T>er 

U D I— *4 ^ 
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soft, theie is only 1 case of cancer which was clesciibeci as elastic, and 
none were entirely soft (barring 2 cases spoken of below) 

In our series of 145 cases of benign hypertrophy the prostate was 
described as soft in 56, firm in 45, moderately hard in 14, very hard in 
none, stony in none The marked contrast is at once apparent, and 
it IS only necessary, therefore, to say that whenever the prostate oi 
only a portion of it is quite hard it should be viewed with suspicion 

The case m which the prostate was eveiywhere elastic was one in 
which the lateral and median lobes were consideiably enlarged by 
benign hypertrophy and the carcinoma was confined to a small area 
(about 1 cm hi diameter) m the anterior commissure, which could not 
be palpated by rectum. In 2 cases the seminal vesicles were very 
hard and evidently markedly involved by cancer, but m the region of 
the prostate there was a very prominent, smooth, soft, almost fluctu- 
ating mass, oval m shape, and evidently hematoma or blood c^st 
beneath the posterior capsule In neither of these cases was operation 
performed, but m another case in which a perineal prostatectomy was 
done a C3'st 1x15 cm in size, filled with brownish fluid, was found 
just beneath the capsule next to the cancer, and was, I believe, the 
same process (old hematoma) but of a smaller size 

It is the group of 10 cases described above as mixed, soft, and haul 
that are the most interesting, as it contains many m which the diagnosis 
was extremely difficult, and often not made except on the operating 
table and with the aid of stained frozen sections In all but 2 of these 
10 cases perineal operations were performed (radical 2, conservative 6), 
and the tissues have been carefully examined In 6 of these benign 
hjpertrophy was present along with cancer In 2 of these one lobe 
of the prostate was soft and showed only a benign hypertrophy, but 
on the other side, which was hard, there was a laj^er of carcinoma 
between the capsule and the hypertrophied lateral lobe In 3 cases 
the subcapsular “shell” of carcinoma was present also on the soft 
side, but was thin enough to tiansmit the elasticity of the hypertrophied 
lobe beneath 

In 1 case only one nodule of cancer (about 1 cm in diameter) was 
found beneath the capsule on the left side The rest of the prostate 
was composed of benign adenomatous spheroids 

In 2 cases m which the radical operation was done no benign ade- 
nomatous hypertrophy was present, the entire prostate being replaced 
by cancer In both of these cases it is difficult to explam the compara- 
tive softness of one of the lobes which was noted on several careful 
exammations 

A review of these 10 cases seem to show that the coexistence of 
benign adenomatous hypertrophy may lead to a modification of the 
mduration usually found m cancer of the prostate when the layer of 
the cancer between the posterior capsule and hypertrophied area is 
not too thick to transmit the elasticity of the hypertrophied lobe 
beneath When no hypertrophy is present the prostate is almost 
alwa} s very hard m those portions of the prostate involved by cancer 
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m\'Qdc 3 the soft tissues beneatJi die tngonc atljaccnt to the ejaculaton 
ducts the Ion er cnils of tlic \ asa diferentia ond seminal \ esiclos usualh 
fnnnuip a sninll plateau of mduratmn which m some coses occupies a 
breadth of 1 cm on each side of the mcilian line. In other coses it 
extends to the outer aide of each Ncsicle thus fonuinp a plateau eon 
tmuous with the prostate and often difficult to distmpuish from it 
hurthcr progress gencralK cousista of m\ol\tinent of tlic interior of 
one or both seminal \eaicles and tiSi.ucs between them and the blnddcr 
thus fonmng usuall\ a bicomato moss of imlumtion with ft sliuqi con 
ca\ e upper border (dctcrmmetl bx the Iquu limit of Douglas jwuch of 
pentoneum) TIic posterior surface of tliiac supraprostotic m\ asions is 
usuallx smooth (on account of thestrong fftseux coxenng them) biitiiot 
mfrequcutlx thc\ arc itrcgular and nodular The mdumtion like that 
of the prostate is usuollx xerx great ofttn of stonx Imnlncss oml the 
xvholc mass is fixed b\ ailhcsions to the ptlx ic xx all ^^^lCll a portion or 
all of the seminal xcsiclc3c:*cajH'smxasion it max form a soft simiexxhat 
clastic laxcr bctxx’cen the rectum ond the suhtngonal iiifiltnition and 
lead to mistake os in om. of mx cases m which tlic radical oiieration was 
l>cTfoniicil on the assumption that the disease had not pn>gn“v>c»! fur 
ftboxc the prostate In this cum although tlic upper jxirtions of the 
seminal xcaadw x^crxi hcolthx the disease ho<l reochwi the iHritoneiim 
bx tHixeliug in the simoc Iwtucen them ami the bladder V more 
careful coiniinatiou cbpcciallx making ilso of the cxutoscojK m tlic 
bladder and the finger in tlio rcctiuu should haxc demoiistrati'd tins. 

Membranous i rdhrn — Tlie tahiilotiun (p 8d7) also shows n coiisidir 
ablein\olx*cmeiit of the nicmbronous urethra ond hen. again the figun.*s 
ore probablx Icas than the truth because m monx of the eurlx eases 
the records are not complete m this respect Vsahoxxnherc liowcxir 
there was more or less thickcnuig of the mcinbmnous urethra m IJ ciisci 
and m Cl cases ilistuict induration often of stonj Imnlncss In most 
of these cases the inxasion was continuous with that of the prostate 
•nd simph surroundeil the niembmnous urethra In no cases xras there 
anx cxidence of ulceration uito the membmnous urethra xxhich like the 
prostatK urethra x en seldom becomes ulcemte<l m cuses of caremoma 
In a few cases the disease spread to the perineum from tht mem- 
branous uretluu mxolxmg the fascia back of the triangular ligament 
on one or both sides this was recorded m 5 cases. In onix i cases did 
the disease extend m front of the triangular ligament and m these the 
corpus spongiosum hod become infiltrated In one mterestmg cose the 
corpora caxemosa were apparentlx compIeteK replaced bx carcinoma 
tons mfUtratioD which e-xtendcil up to the glans pema thus producing 
a constant erection of almost complete character which was due cutirdj 
to the carcraoDoa In this case as well oa the two mentioned aboxc 
there xras no ulceration of tlie urethra and no hematuria 
RertUTo,— .tVs remarked above the txvo lax era of the aponeurosis of 
D&onx-ilher act os a powerful bamcr agonist backwanl mxasioo of 
ctremoma of the prostate and this is abundantlx proxed bx the fact 
that among these 111 cases there is onl^ 1 m which the mucous mem 
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tiophied piobtate, in some cases having broken through the posterior 
capsule, generally at the uppei end on one or both sides, and thus pro- 
jecting into the legion ot the seminal vesicles, and occasionally toward 
the apex of the prostate, where the lobule sometimes encroached upon 
the rectum In these cases, however, the lobule was smooth and gen- 
erally somewhat elastic, and entirely different m its appearance from 
the indurated areas seen m oui cases of early carcinoma In some cases 
of benign hypei trophy with a history of suppurative conditions, adhe- 
sions, and irregular areas of infiltration suggested carcinoma strongly, 
and 111 one such case the diagnosis of carcinoma was held until after a 
suprapubic drainage the prostatitis disappeared, and along with it the 
posterioi suiface of the prostate became smooth and elastic, so that 
the benign character of the enlargement was at once evident and 
demonstrated by perineal prostatectomy 

Seminal Vemcles — As shown m the tabulation (p 847) the seminal 
vesicles were frecpiently involved The semmal vesicles, one or both, 
were mdurated m 88 cases and more oi less enlarged m 82 cases It is 
probable that both of these figures should be a little larger, as the 
semmal vesicles were m some cases difficult to reach, owing to the 
thickness of the perineum, the fatness of the patient or the large size 
of the prostate Only 14 cases are recorded m which both semmal 
vesicles were normal m consistence and size, and therefore probably 
not involved by the carcinoma These 14 cases are of considerable 
interest In all but 2 cases the diagnosis of carcinoma was confirmed 
by study of tissues removed at operation (radical excision 3, perineal 
prostatectomy 9) In 2 of the cases, m which the radical operation 
was performed, although the seminal vesicles were free from invasion, 
theie was a small area of carcinoma just above the prostate, beneath 
the anterior part of the trigone and adjacent to the lower end of the 
semmal vesicles In the other case the disease had not spread beyond 
the upper limit of the prostate In all 3 of these cases the diagnosis 
was made before operation In 2 cases the malignant nature of the 
disease was not recognized either before or durmg the operation 
(1 suprapubic and 1 perineal prostatectomy), but the microscope sub- 
sequently showed carcmoma In both of these cases the disease had 
not spread above the prostate, and a radical operation should have 
given good results 

As noted m the table (p 847) there were 18 cases m which only 1 of 
the seminal vesicles was found to be involved, and m view of the cases 
of apparent cure, detailed above it, would seem probable that m several 
of these cases the upper portion of the vesicle was free from disease and 
that a radical operation might have been performed with success 

Intervesiciilar Space — As noted m the (p 847) table the space between 
the semmal vesicles above the prostate was mvolved m a great many 
cases, and had careful notes m regard to this region been m^de m sqme 
of the cases seen several years ago, it is probable that the percentage of 
involvements of this region would be even greater than that of the sem- 
mal vesicles As a rule, when the disease spreads above the prostate i 
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m%*ailc3 the soft tuauca bcncatli tlio tripono arljaccnt to tiic ejaculatory 
(lucta the loft er cixls of tlic \ osa (Icfercntm nmi seminal ^ esicles usunlK 
tonmnf' a suialJ plateau of mtlurotjoa which «i some cases occupies a 
breadth of 1 cm on each aule of the metlmn hue In other cases it 
crtcwls to the outer tKlc of each \csiclc, thus fonjunj; a plateau con 
tinuous ft’itli the prostate, ami often ihfllcult to distinpuish from it 
Further progress gcneralh consists of in\oKcment of the intunor of 
one or Ixith •'«mnal ycaicics and tissues between them and the Idaddcr 
thus forming usuallv a Incomate mass of induration with a sharp con 
ct\e upper IwniLr (dcfcrmmcti h\ the loner hunt of Douglas pouch of 
pentoncuni) Tlic posterior surface of these suiiroprostatic m\ asions is 
ufusih smooth (on acttHiUt of the strong fascia co\crmg tlicm) biitnot 
infrequently tbe\ arc irregular and noilular The induration like that 
of the prostate is usualK \er\ great often of stoin hardness and the 
whole mass is fticd b\ adhesions to the ptKic wall ^^^Jen a portion nr 
oil of the siniinal ycbiclcscbcapcs invasion It iua\ form a vjft somewhat 
clastic Inver Iictuecn tlic rectum anil tlic suhtngonal infiltrution and 
lead to mistake an m one of mv faat« in which the mdiral t>iH.rvtion was 
performed on the assunipfion that the cU-sCttsc had not progressed far 
al>ovc the prustaU In this cax although the iipjicr portion'> of tlic 
semmal vesulcs were JjcnltJn the Jisciisc liud rcacJicil tlic pcntoiieuiii 
In traveJmg m the space lictwc'cn them and the bladder k more 
careful examination vspcciullv making use of the cvstusco]>c m the 
bladder and the finger m the rectum should Jinvc dcnionstratctl tins 
Memlnnout Urtihm —The tnlmlation (p 847) also sliows a coicsidcr 
able involvement of the meuibranoiis urethra oiwl here again the figures 
i>rohably lew Oian the truth because iii manv of the curlv eases 
the records are not complete in this respect Issbounhtrv houever 
tlicre was more or Ic&s thickening of the inembranons nretlira m Id ca^es 
itid m 01 eases distinct induration often of stonv hanlness In most 
of these eases the mvoaion vraa rontinuous with that of the prostate 
sndsiniplv surroundal thejiiembranousurctlirB In no cases was there 
•ni evTdenco of ulceration into the incinbmiious uixtliru which like tlio 
PrwtQtic urethra ven seldom becomes ulccrateil m eases of cnrcmoiuft 
m a few cases the disease spread to tlic pcmieum from the mem 
r^oua urethrm mvolvmg the fasem back of the triangular bgament 
^ cme or both sales this was recordcvl in 5 eases In onlv 1 eases did 
me disease extend in front of tlic triangular ligament and in these tlie 
^rpus spongiosum had l>ecome infiltrated In one mterestmg case the 
^rpora cavernosa were apparentiv coinpletclv replaced bv caremoma- 
mfiltration which extended up to the glans perns thus produemg 
a extant erection of almost complete character nhicli was dueenlirelv 
o e carctnoma. In this case os wrll as the two mentioned above 
no ulceration of tlie urethra and no hematuna 

remarkal above the two layers of the aponeurosis of 
enonvilljer act os a powerful barner against backward invasion of 
of the prostate and this is abundantiv proved bv the fact 
these 111 cases there is onl> 1 m which the mucous mem 
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brane of the rectum was invaded, and 13 cases in which the prostate 
was adherent to the rectum In many of the later cases, however, 
the adhesions were probably only of such inflammatory character as is 
often seen adjacent to malignant growths and do not necessarily mean 
invasion While the aponeurosis of Denonvilher protects the rectum 
from invasion it does not prevent constriction of its lumen either by 
the bulk of the carcinomatous mass or by constriction m the region 
of the seminal vesicles through the development of a ring of carcinoma 
aiound the rectum This was present in only a few cases when first 
examined, but from letters I have received concerning the progress 
of the disease I am satisfied that it has occuired not mfrecpiently later 
m the disease In fact, it forms one of the most troublesome later 
complications, leadmg to a partial or almost complete stricture of the 
rectum, severe constipation, and occasionally requiring colostomy 
The Bladder — The conditions present m the bladder have been 
studied m various ways in 49 cases by cj'stoscopj', in 6 cases b,y supra- 
pubic cystotomy, m 21 cases by perineal prostatectomy, and in 12 
cases by autopsy In not all cases were the notes full m ever}'- respect, 
so that the figures m the tabulation given below are not always com- 
plete They show, however, very forcibly the fact that mtiavesical 
tumor growth is extremely rare and only occurs very late m the disease, 
and then m only a small percentage of cases, that the trigone is often 
thickened, and that the changes at the prostatic orifice consists usually 
m thickening or possibly slight rounding of the median portion. In 
those cases m which considerable enlargement of the lateral lobes was 
found it Avas probably due, m all cases, to a coexistent adenomatous 
hypertrophy 

CoNDITIO^B WITHIN THE BlADDEH 



By cystoscopy 

Median portion 

Normal 

1 

Slight bar 

23 

Considerable bar 

15 

Rounded lobe 

5 

Right lateral 

Normal 

16 

Shght 

25 

Considerable 

5 

Left lateral 

Normal 

17 

Shght 

22 

Considerable 

7 

Tngone 

Negative 

13 

Thickened 

17 

Ulcerated 

Tumor 

Ureteral ndges 

Negative 

20 

Elevated 

15 

Ulcerated 

Tumor 

2 

Rest of bladder 

Negative 

21 

Ulcerated 

1 

Tumor 

1 


Suprapubic opera- Perineal operatne 
tivo examination examination 


1 6 

2 3 


3 

2 17 

2 


3 

2 17 

2 


2 

3 8 


3 

1 


4 16 
1 
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In the }2auhjt3m of wliith \vclia\ccnnful cxoninintioiia there wen. 
onh 2 in winch tliu <liic*a.sc hail spread into the hladikr m t!ic shni>o of 
a tumor or ulcer In Uith of these cased supnipubic cvstotoinica had 
Ijeen pcrformc<I inoutlia Ixfore and althoiij,h the iwise of tJic 

bladder was found iiuadw! tlicre was no nlccmtion or an\ form of 
intravesical tumor 

\s a result of our cluneal studies we feel justified m sav mg that v\ hen 
no h)‘pertroph\ is jircstnt tlic enlargement of the prostate m cancer is 
generallv not great tliat the growth is almost in\unahl\ upwnnl into 
the space between tin, seminal \esK.lci and around the vnsu dcfcrcntia 
beneath tlie tngonc that the changes at the vesicnl orifice consist 
usuallv m tt tluckenuig of the mctlian portion of tlic prostate, with 
sclerotic condition of the mtemal sphincter (mahmg a iirctliral onfice 
which IS difficult to dilate) and that in some eases tiio mc<lian jiortion 
IS in tile sliapc of a modcrutel\ thickened bar but mreK a rounded 
intravcsica] lobe that tlie tngono \cn frcquentlv becomes tbicktncd 
and sometimes consklerabK elevated from infiltration but that tlie 
mucous membrane cverv’uhcrc (bladder aud uretlira) preserves its 
latcgntv woDderfuJl> tliat it ranJv becomes ulcerated, and then onlv 
\cn late in the disease. 

Stricture of the pms/ahe urethra won diseov cred in S eases and pnibablv 
existed m otliers. In onlv I cose was it impenneoble to filifonns and 
all other instruments. Moat often it was merdv a contracture through 
which small straight mstruments (\6lotou catheters) could lx* i>as3ol 
but uupcmicablc to ( ond6 cntlitters and cvstoscopca 

Suburethral TkieL'eniuj —The coiulition found between the ensto- 
scope in the bladder and tlie mdex finger in tlie rectum is a verv 
important diaguoatK sign ^Vn invasion of the poatenor commisbure 
of the prostate leoiU to considerable tinckenmg and mduration and 
when examination is mode with tlie finger m the rectum and evsto- 
scopc in the urethra an uicreaso in the thickucas is made out it is often 
impossible to fed the instrument ouv where along the urethra and 
particular!) m tlie region of the mc<hon portion If the disease has 
progrcjiscd above the upjier end of tJic prostate thus fonnmg an inter- 
vesicular plateau it la usuall) impossible to feel the beak of the uistru 
meot in the bladder This cunditioa is entirelv ditferent from that 
found m benign b>’pcrtropbv m which it is usuallv possible to palpate 
the shaft of the instrument through the postenor commissure (whicli 
is usuall\ not much mcreuscil m sue until tlie median portion of the 
prostate just beneatli the vesical onfice is reached) and it is verj rare 
to find even in the median portion a marked induration m benign 
hvpcrtroph) and tlic beek of the mstnimcnt can generaJIv be felt 
through the bladder unless the calargemcnt of the median portion is 
considerable. 

, ^ ?^hit tlon of Patient— It is presumed that an adequate historj 
^ been taken. In this one should describe when changes m micturi- 
tion occurred what the initial avnoptoms were besitanc) difficult) 
xmati stream mtemipted micturition passage of blood concomitant 
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pain, incieased trequencj'^, etc Careful questioning as to leferied 
pains in back, sacroiliac legions, buttocks, hips, thighs and legs, symp- 
toms suggesting neuialgia and neuiitis, edema of legions below the 
piostate, difficulty in defecation, iibbon-likc feces, admixture with 
blood, etc, loss of weight, malaise, s^'iiiptoins of caily uiemia, and 
other items of interest in all cases of urinary obstruction, which may 
point to impanment of kidneys, infection, cardiovascular disease, etc 
The progiess in the symptoms, from then onset until admission to the 
clinic, should be carefully noted, especially as regards the occurience 
of complete retention, catheterizations, infections resulting therefrom, 
gradual development of renal impairment, and cardiovascular disease 
The patient usually appears at the doctoi’s office complammg of 
urinary difficulty, and local examination is first pei formed After 

noting the condition of the external genitalia and the gioins, making 
a special search for glands, the patient should be instructed to void, 
generally after cleansing the glans and urethra to obtain cultures 
On rectal exanunalLon a careful chart of the outlines of the prostate 
should be made, and also a cioss-section Not infrequently the pros- 
tate will be very little huger than normal, with the usual outlines of 
prostate, seminal vesicles, vasa deferentia and membranous urethra, 
all of which are carefully marked on the chait If any irregularities 
in form are present, nodules, single or multiple, should be indicated 
with their induration, as well as that of other parts of the prostate 
Phlebohths and calculi are generally marked as of fourth degree, oi 
solid black Carcinoma is usually of third degiee, and indicated by 
three difl'erent lines of marking or cross-hatching The extent of the 
induration into the region of the vasa or seminal vesicles, or the 
tissues around them, or downward along the urethra or externally 
beyond the limits of the capsule, or posteriorly towaid the rectum, are 
carefully noted on the chart It is usually possible, on simple lectal 
examination, to make the diagnosis, so that instrumentation may not 
be necessary, but in many cases cystoscopy should be cairied out 
Cij'ito'icopy —The patient empties his bladder as completely as pos- 
sible before mounting the table After a thorough cleansing with soap, 
water, strong antiseptics externally and mild antiseptics within the 
urethra, the genitalia are covered with a peiforated towel A sound 
IS often inserted to see whether the posterior urethra is maikedly con- 
tracted Introduction of sounds up to No 24 or 26-F will often make 
the passage of a cytoscope easier A posterioi cysto-urethioscope 
should usually be employed in order to study the urethra after the 
bladder has been carefully surveyed In studying the bladder, it is 
important to examine the trigone carefully to see if there is any sub- 
trigonal infiltration, resulting m elevation and its extent If it is 
evident only a short distance beyond the prostatic orifice, the radical 
operation may yet be performed successfully The presence of enlarged 
lateral and median lobes, indicating definite hypertrophy, must not 
be taken as an indication that carcinoma may not also be present 
When alone, the changes at the vesical orifice produced by carcinoma 
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are often no more than a ^Iieht lucilian bar or mall rouniled el^.^ ution 
uaaalJ\ coxered bx Muooth mucous membrane It is cxtreuixlx rare 
to find the mucous membrane of the bladder or urethra ulcxratexl or 
replaced bx carcuiomatous jrroxxths except late m the dL>ea-^ 

Ilaxmg studied the bladder the iKiSttnor tx^tu^copt is draxm out 
into the urethra uhere a further studx of the median and lateral 
enlargements is mode hxen xxith tht prt*^nc\ of e\ten^lxe car- 
emoma adjacent the urethra is U;>uallx mooth In xerx rare initaniti 
will a caremomatous growth m tlu form of capiUarx earemoma be 
seem Before withdrawing the ix^to^pe the beak diould Ik. fumed 
downward the finger inserted into the rei turn and a careful estimate of 
the thickness and consistence of the ilvUcs m the region of the tngone 
subcerxical and aiiburethrul portions of the prostate muile The con 
firmation as to UHlurution of lateral nodules «)r largir masaes can obo 
l>e obtamed in this wax in fact this digito-tx ^to^coplt isaumutioii 
IS eitremelx important in the diagnoais of earlx ta'<‘S and as noted 
aboxe is particularix x-aluable to find xxluther the radical operation 
offers a chance of cure 

Cxstoscopx m these cnxrs is apt to K folluvxctl bx much sorinesS 
and swelling of the urethra perhaps bx nunpitte retention of uruie 
The patient should thcrefoa muallx l»e m tlu bo&pital as cothetenra 
tion max be necrijarx 

If a large amount of residual unne (oxir loO cc ) hus l>een obtained 
a retention catheter siiuuld be emploxed \ catheter is also a requisite 
m ubtaming a phthalein tost 

Isuallx before CJ^^^^Dg out so pamful a procedure as exstoscopx 
in these case a careful studx of the ennhuxosendar sxsteru should be 
made. In the aged and sexere cases un uitertust thoroughlx tromed 
in urological cases should be called in to define ai-x uratelx the conditions 
present and prescribe preoperatixe treatimut 

DUfnosU.— In the precetlmg paragraphs the groundxxork for diag- 
nosis has alreadx been thoroughlx discussed It is simplx neces^urx 
here to state that the presence of an area of third degree induration 
ex*eu if extremelx sm^ shoulil be reganled mth suspicion if the 
roentgen rax has shown that the mduration is not a calculus. \s 
shown bx our studies monx xenrs ago and confirmed recentlx bx tht. 
pubbcatioas of Rich and Moore the transxerse lamella of prostatu 
tissue unmcdiatelx l>eneath the poatenor capsule and separated from 
the lateral lobes bx a laxer of uitraprostatic fibrous tissue is the site 
m which earemoma first appears m a large pen-entage of cases This 
portion of the prostate usu^x called the postenor lobe is completelx 
^Ipable bx rectum so that anx area of induration exen moll should 
be detected and noted on the chart If xerx hanl “of third-degree 
induration carcinoma should be suspected ex en though the prostate 
be no larger than normal and the potient haxe no positix^ unnarv 
s'Tnptoms In 3 cases m which we had the opportunitx of examining 
^tients who came for a general sun ex of their condition xxe haxe 
discoxered a small carcinomatous nodule m the prostate which gaxe 
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pdiiL increased frequency, etc- Careful questioning as to referred 
pauis in back, sacroiliac re-tions, buttocks, hips, thighs and le^^s, s,>iQp- 
toins sug'^estin^ neuralgia and neuritis, edema of regions Ijeloiv the 
prostate, diihcultv in defeciition, ribbon-like feces, admixture ■vvith 
blood, etc-, loss of lA'eight, malaise, symptoms of early uremia, and 
other items c/f interest in all cases of urinary obstruction, ■svhieh ma} 
point to impairment of kidnecs infec'tion, cardiovascular disease, etc- 
The progress in the scmptoms, from their onset until admission to the 
clinic, should be carefully noted, especially as regards the occurrence 
of ( omplete retention c;atheten2ations, infections resulting therefrom, 
gmdual development of renal impairment and cardioc ascular disease, 
Ihe patient Usually appears at the doctor s omce complaining of 
urinar;. duhcultc , and local examination is hrst performed- -After 
noting the condition of the external genitalia and the groins making 
a special search for glands the patient should be instructed to coid, 
generally after cleansing the glans and urethra to obtain cultures- 
On riAaJ ttd..ihLifuju a careful chart of the outlines of the prostate 
should be made, and also a cross-seetion- Xot infrequently the pros- 
tate ivlll be verc' little larger than normal, ivith the usual outlines of 
prostate, seminal vesicles, ‘msa deferentia and membranous urethra, 
all of vrhich are carefullv marked on the chart. If any irregularities 
in form are present, nodules, single or multiple, should be indicated 
vith their induratioxL, as well as that of other parts of the prostate- 
Phleboliths and calculi are generallv marked as of fourth degree, or 
solid black- Carcinoma Is usually of third degree, and indicated by 
three direrent lines of marking or cross-hatching. The extent of the 
iuduration into the remon of the casa or seminal vesicles, or the 
tissues around them, or downward along the urethra or externally 
beyond the limits of the capsule, or posteriorly toward the rectum, are 
carefully noted on the chart- It is usually possible, on si m p le rectal 
examination, to make the diagnosis, so that instrumentation may not 
be necessaxr, but in many cases cystoscopy should be carried oun 
C'y.'foe.copg.— The patieut empties his bladder as completely as pos- 
siljle Ijefore mounting the table- After a thorough cleansing with soap, 
water, strong antiseptics externally and mild antiseptics within tne 
urethra, the genitalia are covered with a perforated toweb A sound 
is often inserted to see whether the posterior urethra is markedly con- 
tractecL IntroducTton of sounds up to Xo- 24 or 2i>-F- wiU often make 
the passage of a cwtoscope easier. A posterior cysto-urethrosc-ope 
chould usually be emploA'ed in order to study the urethra after^the 
bladder has been carefullv suiweyed. in studying the bladder, h h 
important to examine the trigone carefully to see if there is any suV 
Trigonal inhltratiom resulting in elevation and its extent- If tt ts 
erident only a short distance bevond the prostatie orifice, the radical 
operation may a et be performed successfully. The presence of enlarged 
lateral and median lobes, indicaring definite hc-pertrophy, must not 
be taken as an indication that carcinoma may not also be present, 
"When alone, the changes at the A'erical orifice produced by carcinoma 
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coinpnso tlie following (tliw uiw im rwml ulicii the nmiuiscrjpt for 
the sccoiul wlitHJti prtjMinHl later lU thw tlwptcr a btu<l\ of >t) 
cases 13 jireseiital) 


I Itadkal offTmtioo 
II Subtotal, eiri**OQ 

111 Cotu«VBlivo (partial) perineal pn>»lai«lo*n7’ 

1\ Puprapubw pro*tateetooij 
\ Ikatlol eteetrocautcri operation 
VI Ca»tnilk>n 
MI Suprapubic dmlnajia 
VIII I*ttia^ Jnilnajco 
IX Treated b> cathetCfiaaUoQ 

X, No catheter of operatl\o treatment 


10 

4 

71 

3 

b 

2 

12 

2 

30 

20 


Total caaea atuihed 
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lucsthesifi — A\*ith the progress of time lm\c dlsco^crc<^ that 
spinal ane^thesw u tn niaii\ waxs luudi tlie must ■Jitisfuctnn ^^e 
noK eniploN pautucain und fintl tiuit 21) mg ofthccnstals ilissoKwI 
ui the, spinal fiind issuffiCTeiit fort\cn bO long a pnxwlure as the radicnl 
operation llie ad\Tintagb of jiantocoin ts lliat it is usualK accom 
iwmeil b\ much leas lotvenng of the blootl pn*>sun winch if it oecurH 
can be casDj handled b\ uitra\enous injections of adniifllm or 
ephednm No pain is uauallx cipcneiicotl until the liccpest portion 
of the opcratiou is readied— the isolation dauiping ami ligation of the 
\'ascular pedidca of the seminal \esidcs. In sonic coses it ii n(l\isfl!)le 
to make a local injection of novocain at this pomt. ITiis usiialh lasts 
snfEcicntkv long to complete the anastomosis and wound closure 

If the patient is aged or ven weak anemic or otbcmsc not a good 
risk, airangements niav lie mado bcforcliand for the odnnnistration of 
continuous mtrav cnous 5 per cent glucose solution or prov isious mado 
to have a blood donor m case of shock In those pioticnts trho are m 
fairlv good condition there is usuallv no shock an<l often the bleeding 
15 much less than m an ordmarv prostutcctuuiv One should be pre- 
pared to nicet emergencies and careful prcofierativ e prcjianition and 
observation of tlic patient s condition made from time to tunc during 
tlic ojxjratiou 

I Teckiiuiue of the Rndical Optrafiou — Descnbeil fint m the Johns 
Iloplins Hospital Biilleiin October lOOo Since then no octosion to 
change tlic technique has arisen 

The patient i3 placed m the ewiggemtetl htJiotomv jKisition and an 
m\ erted U pennecl mcision made as m the operation for simple h\ per 
troph} of the prostate, the successiv c steps of which are followed until 
the tractor has been mserted through a urethrotomv wound of the 
membranous urethra and the postenor surface of the prostate has 
been exposed largeJv b\ blunt dissection If there is then an) doubt 
m the mmd of the operator as to the malignant nature of the 
an mcision is made through tbo capsule and a section removed for 
esonimation froxen sections being mode if necessan to establish the 
diagnosis, when either the simple prostatectomv for h\7x?rtn>phv or 
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absoluteh no syinptomS; inietuiition being entirely normal In order 
to exclude calculus a roentgen-ray should alwa\s be taken, the lays 
being (liiected down the pelvic strait so as to throw the prostatic 
shadow well within the pelvis 

In some instances the urologist maj hesitate to make a positive 
diagnosis, even after the thoiough examinations, as above stated 
In such a ease it is of great importance that perineal exposure of the 
piostate be made, so that the haid nodule may be seen and palpated 
direetl}^ If such a nodule is thus found to be of marked induration, 
the diagnosis of carcinoma can be made without hesitation If small, 
and located well to one side, hemiprostatectomy may be carried out 
m such cases 

Alter ha\ing seen and palpated the suspicious nodule, the operator 
may still hesitate in his diagnosis He can then excise within a large 
area of tissue the suspected nodule, incise it, and examine the cut 
surface As a lule, the absence of bulging, the marked induration, 
the geneial .>ellow'ish appearance, accentuated by deeper yellownsh 
dots and lines, makes the diagnosis certain without microscopic study 
If, how^ever, one is still uncertain, stained, frozen sections are made 
and studied In an expeit on the pathology of the prostate In some 
instances w'here the indurated area is much larger and the diagnosis, 
after inspection and palpation uncertain, one may simply incise deeply 
into the tissues, inspect the suiface, and if necessary, w^ait for frozen 
sections, as abo\e described 

Having decided that the condition is carcinoma, it is next necessary 
to determine accurateh the extent to -whieh the disease has progressed, 
particularly dowmw^ard, towards the membranous urethra and tissues 
adjacent to the apex of the prostate laterally, and also in the direction 
of the seminal cesicles This, how'ever, constitutes operative exam- 
ination, and w ill be referred to later on 

Summary —An area of very marked induration, even extremely 
small, in a prostate otherwise apparently normal, or occurring with 
evident benign h} pertrophy, must be suspected The presence of 
calculi should be ruled out b\ roentgen-ray It may be necessary to 
have the aid of a c} stoscope, and a finger in the rectum If the diag- 
nosis be carcinoma, a perineal operation to obtain a radical cure should 
be performed If the diagnosis is not positive, but carcinoma suspected, 
ecen though there be no obstructive symptoms or pain, a perineal 
operation should be done to expose the prostate to view, at w^hich time 
the suspicious area can be seen, palpated, incised, excised and even 
frozen sections made The splendid results of radical surgery, given 
in detail later on, make it obligatory that no procrastination occur, 
and that immediate perineal operation be carried out, as above stated 

Treatment —There is such a wide variety of opinion as to the proper 
treatment of cancer of the prostate that it seems necessary to furnish 
here as complete a statistical study as possible I will first give m} 
own experience and then records from the literature My own cases 
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the radical opeiatiou t’oi cancer can be perl'orined as the case requires 
In the case of cancel the next step aftei exposing the posterior surface 
of the prostate is to follow the fascia of Denon\ illier upward and 
expose the posterior surface of the seminal vesicles as much as possible 
by blunt dissection It is important here to carr^ the dissection along 
the lateral surface of the gland, hugging the capsule, and passing 
between it and the antei olateral pelvic fascia shown in Fig 489 
By elevating this fascia carefully fiom the anterolateral surfaces of 
the prostate the nerves and rich blood supply of this region are avoided 
(Figs 492 and 493) Then the membianous urethra is divided in 



Fig 489 — Longitudinal section of body, showing the lino of excision to be earned out 
in radical operation for carcinoma of the prostate The posterior surface of the prostate 
has been exposed through a perineal incision 


front of the tractor, as shown in Fig 490 The handle of the tractor 
IS then depiessed maikedly and the fascia elevated, the operatoi 
hugging the anterior surface of the prostate, efforts having previously 
been made to push av a^ the anterior plexus of vems by blunt dissection 
By thus going between the lateial peiipiostatic fascia and the prostate 
it IS possible to avoid much hemoirhage Hemorrhage should be 
controlled as much as possible by ligatures and then by gauze packs, 
which should be held tightly against the posterior surface of the 
pubes and the triangular ligament by means of a retractor The sem- 
inal vesicles should be freed fuither 
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The prostate is drawn outwaid as lar as possible, thus exposing the 
anterior surface of the bladder, which should be punctuied, as showm in 
Fig 494, ]ust above the prostatovesical juncture This wound is now 
enlarged on each side bj> scissors, the line of division being close to 



the prostatovesical j'uncture, until the trigone is exposed, as shovn m 
Fig 495 With the scalpel a curved incision is made across the trigone, 
thus leaving the upper angles of the tiigone intact, and being careful 



c 

Fig 493 — Prostatic plexus of veins, antenor view 

to do no mjury to the ureters By blunt dissection the bladder is 
pushed upward, the semmal vesicles are then exposed, as shovTi in 
Fig 496, and the vasa deferentia picked up mth a blunt hook ancj 
divided v ith scissors as high up as possible (In doing this it shorn 



TREITMS\T 


SOI 


be remniilicml timt the MiM ilefcreiitm pax) oniund the limtr end 
ot the ureters.) The deeper attachniellts of the scnunnl \csicles are 
then freed and the iiiaea mn hUnj: of tlic prostate urethra cuff of 
the bladder seminal vcaielcs and about i cm of the rasa dcfircntm 
13 renioicd ui one piiee (riRs -497 and -IBS) llemorrhaRe is aRam 
encountered in the last step nlaiic de'senlasl owmK to tlie fact that 



Fia 4U4 — lacUon Into bladder Juat abort) proatalcn 1 juneturo 


the prcfetatic pleiua of \eirw uhich pais up along each side of the 
proitatc 13 clc^\ attacliwl to the lateral border of the seminal \ esade 
but this can easn\ be controlled b\ ligature* or long clamps. The bleed 
mg which come* from the \c3ical wountl is ea3il\ controlled b\ the 
subsequent sutures winch are placed so as to anastomose the bladder 
CFig 400) with the membranous urethra and completely close the 
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vebical wound Tins is easily accomplished, as shown m Fig 500 As 
seen heie the {inteiioi wall ot the bladder is drawn down and fastened 
to the stump ot the membranous uiethra by means ot mterrujited 
chromieized catgut sutures Atter forming the anastomosis with 
the urethra a considerable vesical wound is left posteriorly, but it is 
easily closed by a continuous chromicr/ed catgut suture (Fig 501) 
A retained rubber catheter, which should be inserted before the vesico- 
urethral anastomosis is made, is tastened to the glans penis with 
adhesive plaster Aftei placing light gauze packing m the depths ot 



Fig 495 — Bladder opened Dotted lino shows site of incision across trigone, below 

ureters 

the wound the levator am muscles are approximated with two or three 
mterrupted sutures of catgut, so as to protect the rectum against 
pressure from gauze, and the external wound is almost completely 
closed with mterrupted sutures of catgut In some instances I found 
it difficult to place ligatures around hemostatic clamps which were 
deeply placed, and have therefore not removed the clamps but allowed 
them to emerge with the gauze packing from the anterior angle of 
the wound (they were removed twent}-four hours later) If careful 
attention has been given to the prevention of hemorrhage and an 
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SlU 

mfubton lias !)ceu l)cpuu i*urK m the operation thta bliould Iks little 
or no shooL 

The irmtuieni (hiring evnrxilcirciire is \cn similar to tiiat cmi)lo\e(l 
after ptnneal pmstatoctiuiu mx, nottr hi ahuiulaiifc urotnipm the 
patient ollowctl to sit up ns soon as po^^Hik dniK imj^atioiis of the 
bladder with small amounts of l>onc ncid solution not more than 
30 cc being mjeeted nt a time Tlic gnuxe |«ieKs ore rcmoial in t^vo 
or three ila\8 and tlie Urethral entlietcr ui u week- \o difTicnlt\ is 
expenenceil m getting a good nppitixjinatioii and ^\ound hcoling and 



Fio, 4©0 vMiclei &od rum •xpoacd. prrvkMU to diTi»k» ot v»*fl aod rtrnoral 

of amila&l a iwlrli*! uul proatat*. 

httle or no stricture formation has been encountered at the pomt of 
\eaico-urethral anastomosis SoimcUng 13 not neceasan None of m\ 
patients ha\e had persistent fistulce (see literature 12 13 14 lo 16 
1/ 18 10) 

of the Ftrti 10 Cases in ichieh the Radical OperaOon icas 
performed —The ages of the patients were bc\ent\ siitj four aixt^- 
me, Bixtj-four seventj fi\e 8ixt\ -eight sixt\ nine se\ent^ seien 
M^en^ and fift>-eight jears respectieelj and sj-mptoms had been 
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present eleA^eu months, three \ ears, four ears, one year, eight months, 
one year, eight months, two years, three ^eais, and two and a half 
years respective!}’ Physicians had been consulted and treatment 
gi\en eight months before in one case, and seven months before in 
another In both of these cases an osteopath was empio} ed who gave 
prostatic massage, thus losing valuable tune One patient consulted 
a physician for prostatic trouble two and a half years before One 
case was subjected to a Bottini operation six months before admission 
In all cases sufficient s} mptoms were present to warrant rectal examina- 
tion b.\ winch diagnosis could have been made long before the patient 
applied for treatment with us 



Fio 497 — Anterior vicn, ahouing area Fig 498 — Posterior view of prostate, 
of bladder mucosa remoi ed seminal lesicles and \asa dcferentia 

removed m radical operation 


The initial symptoms were difficulty and frequency of urination m 
all cases except Case I and Case VII, m which the first st mptom was 
pain m the urethra Four patients (Cases II, IV, VI and VIII) had 
ne\ er sufiered any pam In 4 cases pam, either local or referred, was 
a prominent s} mptom One patient had pain onh on ejaculation, and 
another onl} slight pam m the buttock On admission, urination 
was extreme!} frequent and difficult} m 5 cases In 1 case a catheter 
nas used twice daih In 3 cases there was little difficulty, and in 
2 cases the patient onh got up once at night to urmate, and only 
2 patients had had hematuria 

The prostate was described as considerably enlarged in 4 cases, 
moderateh m 3 cases, and slight!} enlarged in 3 cases There vas 
marked mduration m all cases, mvolvmg the whole prostate in 4 
In Case 14^ the marked mduration was confined to one-half of the 
prostate, the other one-half bemg very slightly indurated 

In 3 cases (Cases VII, VIII and X) the carcinoma consisted of one 
very hard cucumscribed mass or lobule, which m each case projecte 





THeiTMSAT 


Slio 

froni tiic ffciicml Ic\cl of the left Inttnil IoIh* but uas atill well cnenj)- 
sulnteil Tile rest of the ])n»i>tatc Uiowc*! adcnoniatoiu Iiv'jKMlropln 
The saninol \ebiclta were fouml on rettul t'aiinnmtioii to he fret, 
from infiltratioQ or induratjori in S coAcy Vn area of imlunUioii 
between the facminal ^cl.uIed wad preheat in I eases llie catheter 



Fici. 4OT 0^ of bcKJmonunc needle bolder in m«Hny eaajtomoeU bet»«n liaddcr 
tbe zsembnuiou* u/vUm. 


*owcd400 300 600 40Q SO 600 CO l(iO 20 and 10 cc residual unne 
i^spectivelj 

5 showed a blight elevation of tlio mcthaji portion ui 

gL 1 , ^ eases a bmall definitely rounded niedmn lobe with o 

deft on each side aud m 1 ease a lai^^e inctlian lobe, 
c lateral lobes were scarcely at all enlarged rntmtesicallt in all 

« u t — 65 
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present eleven montlis, three > ears, lour years, one yeai, eight months, 
one 3mai, eight montlis, two 3'ears, three 3 ears, and two and a half 
years respectively Ph3’sicians had been consulted and treatment 
given eight months before in one case, and seven months before in 
another In both of these cases an osteopath was emplo3’ed who gave 
prostatic massage, thus losing valuable time One patient consulted 
a physician lor prostatic trouble two and a half years before One 
case was subjected to a Bottini operation six months before admission 
In all cases sufficient S3 mptoms were piesent to warrant rectal examina- 
tion b3^ which diagnosis could have been made long before the patient 
applied loi tieatment with us 



Fig 197 — Anterior view, showing urea 
of bladder mucosa removed 



Fig 19S — Posterior view of prostate, 
seminal vesicles and visa deferentia 
removed in radical operation 


The initial S3'raptoms were difficult3’' and freciuenc3'^ of urination m 
all cases except Case I and Case VII, m which the first symptom was 
pain in the urethra Four patients (Cases II, IV, VI and VIII) had 
never sufiered any pain In 4 cases pain, either local or referred, was 
a prominent S3 mptom One patient had pain onl\' on ejaculation, and 
another onh slight pain m the buttock On admission, urination 
was extreme^ frequent and difficult3'^ 5 cases In 1 case a catheter 
was used twice dail3 In 3 cases there was little difficult3% and m 
2 cases the patient onh got up once at night to urinate, and onl}^ 
2 patients had had hematuria 

The prostate was described as considerably enlarged in 4 cases, 
moderateh^ in 3 cases, and slight^V enlarged m 3 cases There was 
marked induration m all cases, mvolving the whole prostate in 4 cases 
In Case IV the marked induration was confined to one-half of the 
prostate, the other one-half being ver3 slightly indurated 

In 3 cases (Cases VII, VIII and X) the carcinoma consisted of one 
ver\ hard circumscribed mass or lobule, which m each case projecte 
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of shock) autopsN sliouwl txtenaue cnrcinonm <<f the i>erjtoneiim and 
retropentonal glands although the hladdir anil '^•unnal Nr^iclcs wore 
free from m\a:4ion In Ca:>e I the iMtient diet! nine months after the 
operatKin as a result of traunmtLsin an<l infection cnux.nl h\ an attempt 
to rcrao\e a stone adhernit to a sflk suture \utops\ shoueil a ^cr^ 
small area of Rcurrence 1 cm in diaiiicter Iwick of the bladder In 



Fiq. 501 — Loo^hodlo*! ••ction, ihowliic raault ot TOlurt ol bl*dJ*r to onthr*. 


Case III the patient Iivetl o^e^ three nears m comfort, but autopsn 
showed metastasea m various parts of the bod\ the bladder and 
u^thra, howe\er bemg free from ulceration In Case II ni which 
the patient died six weeks after the operation from ascendmg renal 
imcction as a result of the mtention^ but injudicious dmsion of 
tbe two ureter* eitrcmeK careful etammation of all the pel% ic tissues 
at autopsy with numerous sections taken for microscopic studj faded 
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cases but 1, in which they were moderately enlarged There was 
generally not even a sulcus between them in front, but in 2 cases it 
was shallow fn 2 eases enlargement of the an tenor portion of the 
prostate was jiresent The vesical mucosa was everywhere intact, but 
the cystoseope showed m 2 cases an elevation of the trigone, which 
involved only the anterior portion in Case II In Case III the trigone 
was considerably elevated and irregular, extending out on the left side 
as far as the ureter In S eases the trigone was negative 
At operation the lower ends of both ureters were intentionally 
excised for a short distance in Case II, the operator thinking that the 
disease had reached this point This was a mistake, as it was after- 
ward found that the induration was inflammatory in character In 



Fjo 500 — Anastomosis completed, remainder of bladder openmg being closed with 

continuous chromici/cd catgut 


Case V the lower end of the left ureter was involved and had to be 
excised This patient died of shock, and autopsy showed that while 
the seminal c esicles were free the disease had travelled into the peri- 
toneal cavitv The c\stoscopic evidence of elevation of the whole 
trigone should evidently militate against the radical operation, as 
shown by this case In Case III the lower end of the left ureter was 
unintentionalI;\ divided with scissors in making the division along the 
left lateral wall of the bladder Anastomosis was made high up and no 
mconvenience resulted (the patient living three years) In 9 cases 
the operation vas carried out with apparent success and without 
shock, but a study of the specimen removed showed carcinoma near 
the upper limit m 2 cases (Cases I and III) In Case V (patient dying 
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of shock) autopsv 3lioHc<l citcnsne carcmonin of the pcntoncum mul 
rctropentonal glands although the hhni<ier u»<l \e3JcIes were 

free from mNoswii In Case I the |>at»cnt nuic months after the 
operation as a result of tmunmtLin oiul infection eauscil b\ an attempt 
to remo\c a stone adluR-nt to a silk suture \utopss showetl a \cn 
small area of rccurremx 1 ciu in iliaiiicter )»atk of the bladder In 


Fit. SOI — LoniitadlnAl wetiou, •lk>«liis rc«ult of «utur« of to urethn. 

Case 111 the patient h\cd o\cr three ^ears m comfort, but autop 3 % 
showed metastases m \aTKm8 piarts of the bodj the bla/lder and 
Urethra, howe\er bemg free from ulceration In Case II m which 
the patient died six weeks after the operation from ascendmg renal 
infection as a rctult of the intentional but injudicious dutsion of 
the two Ureters cxtremclv careful examination of all the peltic tissues 
at autopi> with numerous sections taken for microscopic stu<]} failed 
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to leveal an^ e\adence of carcinoma, and it seems probable that the 
disease had been completely eradicated Two patients have appar- 
ently been cured One died slx and a half years after the operation 
and the other is well five and one-half years after the operation In both 
of these cases the operative specimens shoived that the disease had 
not reached the upper line of excision Three patients operated upon 
two jeais ago are ali\e and apparently well 
A further study of the ultimate results in these radical cases was 
earned out on July 1, 1922, and is as follows 
Up to date there has been 19 cases The ages at time of operation 
were 

2 cases between fifty and sixty ears of age 
13 cases between sixty and seventy jeais of age 
4 cases between seventy and eighty yeais of age 
The ultimate results aie known m 18 cases and are as follows 
Case I —Lived nine months aftei operation and died of sepsis 
follownng urethial instrumentation Autopsy showed lecuiience 
Case II —Died six w^eeks after operation of p^ elonephntis At 
autopsy, no caicmoma w'as present 

Case III —Lived three years and tw'o months after operation and 
died of lecurrence 

Case IV —Lived slx and a half >eais after operation and dietl 
wnthout recurrence Careful autops^ Avas performed 

Case V —Died from shock Autopsy show^ed peritoneal and deep 
glandulai metastasis 

Case VI —Alive and w^ell thiiteen Aeais after operation 
Case ^TI —Lived eight and a half years after opeiation Patient’s 
doctor lepoited operatiA’'e lesult excellent No metastases 

Case VIII —Patient died in hospital three Aveeks after operation 
from sepsis 

Case IX — Apparenth Avell on examination six a ears after operation 
Died eight and three-quarter jeais after operation of cancer of liver 
Case X —Alive and Avell eight years after operation 
Case XI —Died tAvo jeais after operation of “acute heart failure ” 
Excellent operatiA^e result No lecurience 
Case XII —No reply to letters 

Case XIII — Alne and aa'^cII fiA'^e > ears after opeiation 
Case XD^ —Alive and Avell three jeais aftei operation 
Case X^’’ — Aln^e and Avell No incontinence tAvo and one-thiid A’eais 
after operation Examination negative foi recurrence 

Case X^T —Died nine months after operation, local recurrence and 
metastases 

Case XVII — Lived one A'eai and nine months after operation 
Examination at the end of eight months shoAved no evidence of recur- 
rence Cause of death imknoAAm 

Case Xr\TII — Recent case Alive and well six months after 

operation . 

Case XIX —Recent case Alive and Avell seven montns aitei 

operation 
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Bommiry —Total number of cases 19 Died from operation, I 
Died from po&topcrati\e infections, 3 (rtual, 2 punneal 1) No 
recuireuccs at autopsies. Died from recurrence or nictastascs I 
D»e<i cause and tunc unknown 1 Not licanl fnim 1 (Case \ll) 
Remote deatlis no c\ idciict. of rectnrcjitr or metastasis 2 patients 
Case \\ II li\ cd ouo \ ear and nuie montlis after operation C aso \ 1 1 
li\cd eight and a half \cara after ojicrutioii 

Ali\c and well duration of cadi as follows Fliirtccn \enrs eight 
NCQTS, five \car3, three \car 3 two mtifs eight months six months. 
Total 19 cases 

No recurrence after operation nt nutoi)s\ or on dmical reiiort 1 i 
doubtful 1 Pcrccutagc of probable cuna of carcuioma bv operation 
to date SO per cent ^\ell tlireo ncots or more 70 i>er cent (not 
includiog the 3 cases whidi die*! of infections in which uulops\ was 
negatne for carcinoma) 

These re&ults show condui,i\el\ tlie \alue of the radical operation 
In the first cases there was mcontmcuco when the patient was on 
hia feet but when in bwl and m a situiig iRWtnre there was fair control 
In more recent operations control has bixu much better m Case I\ 
hardlv auv mcontmcnce and m Cases \ to WTI no incontinence 
at all tlie patient \ou\uig naturail> with Donmil force ouh three or 
four times b\ da\ and none nt night. This has betn accoinplishctl 
b\ using greet care to elexate the untenor laver of pclxic fascia 
which encloses tlic lateral and antenur aspects of tlio prostate witli 
tlie nenes and blood \esseU of tliat r^ion Urn not onlx obxiatcs 
hemorrhage but presen cs the vascular and ucnous supply of the 
tnongular hgament and sphincter and thus prevents mcontmcnce 
and remox cs the one object to the operation 
As a result of the experience gamed m these ID cases it max be said 
that the operation sliuidd not be attempted when tlie mfiltration 
extends more than a aliort distance licneath the tngoue as detenumed 
b) the cj-stoscopic cxomuiation with the finger m the rectmn and 
the crxstoscopc m the urethra nor where the upper portious of botli 
seminal xesides ore uixolxed nor where an extensive mterx esiculor 
mass or indurated hmphadcs or glands or mxoixement of the mem 
brnnema urethra or muscle of the rectum shows tliat tlie disease is 
mamfestlx too far progressed tlmt the corners of the tngone con 
tammg the ureteral papOke should bo left mtact with aufficient tissue 
below them to ensure proper suture and to leave tlieir openmg free 
from constriction 1 or 2 cm above the womid that when the oi)era 
tion IS attempted eorlv it can bo performed without much danger or 
great difficulty and with cicelleut chanco of cure, 

foregoing statisUcs were given m the first edition of this work 
After much efTort we have succeeded m 1930 m obtammg reports of 
the ultimate results four vears or more after the patient left the 
ho^ital in all but one ram*, 

1 and vtU onr five years at la$i report 7 cases Twentv two 

vears lease twelvevears 1 devenjeors 1 ten vears 1 mneyears 
1 eightv years 1 slt and a half y ears, 1 
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2 Died five years or moie after leavinq the hospital, and reported by 
their physicians to have had no recurrence or melastascs, 9 cases Inter- 
val fifteen yeais, 1 case, nine years, 1, eiglit and a half years, 1, 
seven 3'eais, 2, six and a half ^eais, 2, six ^eais, 1, five >ears, 1 
One patient died less than five }enrs after operation of another 
disease A very caieful autopsy showed no recuirence or nietastases 
We have, therefoie, 17 cases (53 per cent) appaiently cured There 
are 4 patients who have died, but their physicians reportetl the\ vere 
cl^nlcall.^ well, viz , 1 died two yeais after operation fioni lieart failure, 
1 died thiee and a half 3'ears after operation fioin h^pei tension and 
apoplex.v, 1 died four }’ears after operation witli no recurience, cause 
of death not stated, 1 died three and a half 3'ears after operation from 
pneumonia Theie aie 2 patients opeiated upon inoie than four 
years ago, who report the3' are alive and well, with no recurrence or 
metastases 

Caieful clinicians aie leluctaiit to claim positue cures fioni opera- 
tions foi carcinoma It seems evident tliat a good deal more than 
50 per cent of our cases have shown no lecurrence or metastases The 
perineum is the onlv loute bv which the diagnosis of carcinoma of the 
piostate ma3 be confirmed by inspection, incision, biopsy, and if the 
disease is not too extensive, a ladical cure obtained probabh ni over 
50 per cent of the favoiable cases 

Radical Cares by Partial Prostatectomies —Two cases, m w’luch small 
nodules of cancer w'eie completel3 remo\ed in the course of perineal 
prostatectomy foi supposed benign h3pertroph3, ha\e been cuied, 
and therefoie deserve mention The3' are reported elsewhere 
The literature on the ladical cure of cancer of the piostate has 
become faiil3' voluminous since m3' fiist paper m 1900 Interest has 
been gieatl3 increased by the fact that this subject w'as assigned foi 
repoit and discussion at the International Medical Congiess in London, 
1913, and at the International Association of Urolog}' 111 Berlin in 1914 
At London reports of successful results wntli the operation w'ere made 
by J0I3', Wildbolz, Legueu, and otheis, and at Berlin excellent clinical 
compilations from the hteratuie w'ere made 03' Veihoogen, Schapiro, 
and Wildbolz The consensus of opinion w'as that foi radical cure 
radical excision wms necessar3', and that good results could be ex'pected 
if the opeiations were performed earl3' 

II Subtotal radical excision of carcinoma, wuth conseivation of 
sphincters, and most of the urethra and capsule This operation has 
been earned out in 4 cases The first case show'ed a w'ell-circumsciibed 
aiea of carcinoma m the right half of the prostate The right lateral 
lobe la3 in front of this and wms an adenomatous hvpertrophy, the left 
and median lobes of the prostate were also benign hyperti opines 4 he 
area was so well circumscribed that I did not perform the typical 
radical operation but contented myself wnth removing the light half 
of the prostate with its capsule, the right lateral wall and floor of the 
urethra, the suburethral tissues with ejaculatorv ducts and low'er jwi- 
tion of the right seminal \ esicle and vas deferens, all in one piece the 
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left lateral and ineduui lobes were theu excised os usual preser^ mg the 
roof left lateral Vkoll of the urctlira aud M-aical sphincter 
Tbtj 'Jvos 6i>Uda closcel ou umth dav 

patient dischnrgcil on the fourteenth daN Kciiort b\ letter fi\ e \ ears 
later “Entirch ucll unnatioii iionual 
Two other patients luuc been oiicrutetl u|)on I)\ u sunhar technique 
also with excellent results now four \t*ara in 1 case and tiie luethoil 
can be recoiuincnded m coses in winch a sinoil nodule of curemomo well 
circumscribed and surniundecl h\ hcoltliv tissue is presenL Great enre 
raustbetserciseil liowcNcr m cUoosiug cases ai»l the nulical operation 
13 gemcralli the safer to einplui 

III Typical Cunurtof IK (Ptiriiaf) Prosiaiccioiiiy —Se\cnt\ -one cases 
This operation was <lonc with no wlea of riulica! eiirc but nierel> to 
remo\e the obstruction to urination In 2 cases howeicr a small 
nodule of corcmoiua was coiaplctcU txcLscil in the rtmoial of the 
lateral lobes. 

In one case the camuoma lav adjacent hut nut withm an adetioiiia 
tons lobe but was radicallv reiuoveil o-h shown 1>\ the fact tliut the 
patient is ah\c now eleven \eurs after ojKration 
Tlic other case was one of olistnietivc jirostatitis the microscope 
shoving a auiall but dcBnite ikmIuIc of cunttr m the tissue's rciuoveil 
from one lobe The pulie'iit m uli\t and well now •^veni \eara after 
operation 

In 71 cases couservatixc pcnucal prustutectomv was earned out to 
remove the obstruction and thus furnish relief from vorv diffleult and 
pamful unnation or a |iainful cntlieter life 
Discover) of the fact that u luunifestlv mcomjilcte ujicmtion of this 
character could give lostuig fumtional results came accidentallv but 
has now been tneil sufBcientlv to moke it an ojicmtion of election in 
manv cases. 

It has mdecd been surprising to find patients with extensive car 
emonm of the prostate and scmmal vesicles pcnuancntlv rehevcil of 
obstruction to unnation b\ a simple shelling out of the caremomatous 
tiaeue from the lateral and uicduin portions of tiic prostate but such 
IS most often tlie pwae , 

The operation is as follows \ descnption of the prmcipml steps m 
the operation of conservative pcnneol prostatectomv bccms desirable 
here as man) of the steps aru the soiuo as for the radical operation 
lor cancer ol the prostate. 

PoiiUon of Ike Patient — The exaggerated dorsal position of the 
^tient IS the most satiafactorv and the penneal bcmnl devised b) 
Halsted is admirablv suitet! for tlus purjxjsc. The piennemu aliould be 
so elevated that it is almost parallel with the floor thus allowing excel 
lent retraction of the rectum and splendid exposure of the posterior 
a^acc of the prostate \fterplncmg the patient upon the table before 
elevating the thighs a No 24 F sound abouUl be inserted mto the 
'^thra to be used sulisequentlv as a guide for urethrotoniv 
If the operator waits until the patient is placed in the uretlirutoinv 
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position Jie will freqiientlj- find it difficult to introduce the sound 
through the tnangulai ligament 

Cutaneous Incision —The mveited U cutaneous incision unquestion- 
ably gnes a far hettei ex^posuie than a median incision The apex 



Fiq 502 — Opening up space on each side of central tendon for conservative or radical 

operation 


should be just over the posterior part of the bulb, about 2 inches 
m front of the anus, and the lateral branches directed outward and 
backward parallel to the ischiopubic ramus, each about 2 mches m 
length The mcisions are earned through the skin, fat, and super- 
ficial fascia, and then by blunt dissection with the handle of the 
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scalpel anil tbe index finper of the left hand the space to cacli side 
of the central tendon is ojicnetl up In this \\a\ it is \cn simple to 
open up b\ blunt dissection \tn quickh a space on each aide reach 
mg as for as the triangular ligament. In so tloing tlie IcNator am is 
pushcil l>ack\sanl and out^anl on each side eml the tnina\ ersus \>cnnei 
muscles arc pushctl fon\QnI (Fig o02) 



Fio fiOl —Bifid ntTBAlor loKrtftl. Diriatoii ot cminl §"<1 «cto-ureltr»li* 

mtud* bCDMith IL 


Expoture of the ileinhranous t rdhra — Tlie bifid retractor is inserted 
Traction upon this mstniment gi\e8 an excellent exposure of the 
narrow band of central muscle and tendon and greatly facilitates the 
(Innaion close to the bulb without mjunng this hemorrhagic structure 
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as shown in Fig 503. After the central tendon has been complete!} 
divided and the posterior suiFace of the bulb freed it is well to insert 
a grooved reti actor by winch the bulb and triangular ligament and 
external sphincter are drawn upward and a better view obtained of the 
lecto-uiethralis muscle, which lies between the two branches of the 
levator am and coveis the membranous urethra, toward which it draws 
the anterior wall of the i ectum In dividing the recto-urethralis muscle, 
care should be taken not to injure the rectum, which is often drawn 
forward so that it lies almost in fiont of the membranous urethra 
It nearly alwa} s covcis the apev of the pi estate As soon as the recto- 
urethralis has been thoioughly divided it is easy, by blunt dissection, to 
push the 1 ectum backward and thus obtain a good view of the mem- 



branous uiethra, the bulb being drawn forwaid along with the muscular 
structures of the triangular ligament- The membranous urethra is then 
opened upon the sound and the edges picked up with artery clamps, 
being sure to secure the mucous membrane A stiaight sound is then 
inserted into the bladdei thiough the urethral wound (an assistant hav- 
ing wlthdra^vn the sound from the anterioi urethra), to open up the way 
for the prostatic tractor (Figs 504 and 505) In these cancerous cases it 
may be necessary to stietch the contracted posterior urethra consider- 
ably with a glove-stretcher before it is possible to insert the tractor into 
the bladder through the perinea! urethrotomy wound Owing to the 
pronounced curve of this instrument (Fig 504) it is sometimes difficult 
to insert. Sometimes it is well to begin its introduction with the beak 
turned backward and then to lotate the instrument 180 degrees before 
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cam mg it mto the bladder After the uistniinent has penetrated into 
the prostatw urethra it la geoemll\ nd\iSQble to rcnio\e tlie antenor 
bulb retractor and thus allow the shaft of tlie tractor to be earned 
forther forward Vs a rule, little difficult u e-vpencnced m mserting 
the tractor if one has been careful to secure the edges of tlie mucosa 



Fio. fiOS.— Membroaoua tmUm opened oo nuod, •d«» oeasht «llli dip*, trmotor &bcmt 
to b* Introduced. 


of the membranous urethra After reaching the bladder the blades of 
the tractor arc opened out bj means of the external handles (Fig 606) 
and after bemg fixed m this position b\ means of a ■'et-ecrew, traction is 
made upon the prostate and the farther separation of the rectum from 
the posterior surface of the prostate made. xVfter dmdmg the recto- 
urcthralis muscle and exposing the apex of the prostate one generally 
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finds It necessary to use the knife to divide a Ia\ er of fibi ous tissue hicli 
lies behind the posteiioi surface of the pi estate After tins (the poste- 
rioi layer of Deiion\ullier's fascia) has been divided the lectum can 
he more easily pushed baclavard, and one enteis, generally vith ease, 
into the space between the two laA ers of Denoin illier’s fascia and the 
smooth, glistening suiface of the prostate is evposed (Fig 507) When 
this layer is properh e>qDosed no difficult\ is generally experienced in 
rapidly freeing the entire posterior surface of the prostate and seminal 
vesicles, a good view of which is obtained at once by the inseition of 
a broad angulai reti actor posteriorly 


> 


Fig 500 — Prostatic tractor opened, ns in operation 



Incision of Capsule —Lateral retractois are so placed that with the 
posterior retractor drawing the rectum backwaid, and the piosfatic 
tractor drawing the gland outward a splendid exposure of the posterior 
surface of the prostate is obtamed An incision is then made thiough 
the capsule on each side of the median Ime for almost the entire length 
of the posteiior surface and about 1 5 cm deep These incisions aie 
about 1 8 cm apart behmd and 1 5 cm apart in front, as sliomi in 
Fig 508 The bridge of tissue which lies between them contams the 
ejaculatoiy ducts and tlie floor of the luetlira 

The lateral lobes aie then each completely removed, much of tins 
bemg done by the blunt dissectoi When the deep portion is reached— 
that IS, at the base of the semmal vesicle and the bladder— it is often 
necessary to use a sharp periosteal elevator or a curette m order to com- 
pletely lemove all of the carcinomatous prostatic tissue in that region 
The entire lateial mass of prostatic tissue usually comes away in one 
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piece but in tlictec cnscs in w Inch the cancer 13 confinal to the postenor 
gubcojwuLir lavcr ui front of which la a h\Tx;rtrophic<l adenomatous 
lobe tlie latter 13 usunlK sepomtcl\ cniiclentwl \ftcr the two lateral 



F:a SOT — Pn»t*U> c1»«b down hj tractor poalrriar Birfaco fraeiL 

ra'UUes aro emptied the median portion of the prostate is next attached 
^13 13 mdicntcd in big oOO ui ivhicli the median portion is shown 
^Rnunmaticallj caught witli a sharp hook It aliould bo our object 
here to cicBo tins median suburethral portum without mjurj to the 
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ejaculatory ducts which lie behind it (in order thus to avoid epididy- 
initis), and with as little injury to the uiethra in front of it as possible 
ReinaiiunK tissue can be icinoved with scissois, cuiettc, or rongeur If 
a rounded middle lobe is presented it may be drawn down and removed 
through a lateral cavity (Idg. 510). It is then advisable to remove the 
tractor and dilate thoroughly the vesical oiifice with large forceps 
The finger is then carefully inserted through the urethra and an cxnni- 



Fio 508 — liiLiMion of cupHulo iind enucleation of lateral loboa 


ination of the vesical neck made As a rule the sphmctei will be found 
tight, 01 often sclerotic, and thoiough dilatation should be made It 
there remains any piostatic tissue m the median portion or elsewhere 
around the orifice this can easily be enucleated oi excised, using the 
finger as a tractor Young’s “punch” may be used veiy advantageously 
here to cut away the contiactuie of the vesical oiifice The instrument 
IS passed through the urethrotomy in the membranous urethra, 
opened out engaging the tissues In some cases the carcinomatous 
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infiJtntioD cootuiuoua with the tucdun har and extending beneath 
the tngone u felt and it nia\ be ad\uablc to rcnio\c this more or 
leas corapleteK (^hich can nsualK be done vnth case with a curette 
working upon the finger m the bladder ogumst the tngone os a guide) 
Care should be taken not to tear a liole m the urethra or bladder, 
but it u a remarkable fact that although the urethra nia\ hate l)cen 
tom laterally or po3tcnorl\ during some of uin operations and m 
a few cases a small portion exci3c<l the healing m these cases has 



Fio. 600 —Ejidmua ot tnflltratvcl mvdlaa b«r 


been entirelj satisfactory and there has been no evidence of mtni 
ur^ral ulceration or tumor outgrowth through the rent. If a globular 
median lobe is present this is usuaJb easiJi enueJeabJe as m coses of 
bemgn hj*pertroph.\ In those cases m which bemgn adenomatous 
fulai^raent of die prostate is present at the same time as caremoma 
(and this amounts to about 60 per cent of the cases of carcinoma) the 
Utc^ lobes instead of being resected can be enucleated eesDj In 
such cases it is often possible to draw the middle lobe out through the 
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right lateral cavity along with the right lateral lobe The ooeration 
distinctly simplei than in those cases in which the condition is 

of the ^ results obtained are equally good The rest 

o the operation is similar to that foi benign cases A large drainage 

latemUavftL bladder, irrigation begun at once, the 

Iho 1^1 ? ^ iodoform gauze (Fig 511) 

the levator am muscles drawn together in fiont of the rectum with a 



Fiq 510 Removal of rounded median lobe through the left lateral cavity 


single suture of catgut, and the skin approximated on one side by the 
Intel rupted sutures of catgut If the patient is very weak an infusion 
is often begun at the begmning of the operation, but usually we wait 
until the return to the ward From 500 to 800 cc are generally given 
beneath the breasts Irrigation, begun on the operating table, is given 
intermittently in the ward The patient is given water to drink as soon 
as possible and an effort is made to make him take as much as he can 
The gauze is generally removed on the morning after the operation. 
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and the tubes dunnfi tlie aftenioon when nil bleeding following the 
muo\al of the gnutc lias ceaswl On tlic follovnng c^a^ the patient la 
u 5 ualJ\ put m a whcel-cliair and taken outxioors and as a rule the 
convalescence is as rapid os uc see oftcr pcnnral prostatectonn for 
benign luTwrlnipliN In fact owing to the small sue of tlio ca^lt^ the 
closure of the fistula and restoration of iiomial urmntion arc usualK 
someulmt quicker as slioftni h\ reference to the detaileil report else- 
where of eases trcott.*d b\ i>cruieal prostntcctomi 



Fio 511 Laterml earitiM In pracUts packed »Ilh laius Tuha dnia of Uadder 
IbrouKh memhemnoua onthra. 

RetulU of conservative {>enncul prostatectomv lu 71 consecutive 
of cancer of tlic prostate. There were 4 dcatlis none immcdiatch 
following the operation the earliest being twentj three dojs after 
operatwn for uremi* and the others twenty -eu thirtv-six and fortv- 
nine davs after operation All of these were desperate cases sufiFenng 
greatlv operation being performed m hope of relief and having httlc to 
o ^th fatal ending Tlit mortolitv of 5 0 per cent is therefore not 
JUS to the operation Tlic results obtained have been analvTcd end 
tabulated as follows 

u u i_60 
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A Good Result as Long as Patient Lived, 24 Cases —In these cases 
the operation was entirely successful in removing the obstruction 
permanently The duration of life was over four years, 1 case, over 
three years, 3 cases, over two years, 5 cases, over one year, 4 cases, 
SIX to twelve months, 5 cases, under six months, 6 cases 
Many of these cases were remarkable not only m being completely 
free from urinary obstruction, but also m being otherwise comfortable 
almost up to the end 

Twelve of the 24 cases are reported to have had no pain up to death 
In 7 seveie pain, generally m back or thighs, was present It was 
present before operation m most of these cases, but there were others 
not m this group m which severe pain developed later I think I can 
safely saj , however, that it is not hastened bj^ operation and is often 
relieved theieby Fenwick pointed out years ago that m cancer of the 
prostate, pain would often disappear when the disease broke through 
the capsule— appal ently thus relie\ mg tension 
B Patients Still Alive and Entirely Relieved of Obstruction to Urination, 
14 Cases —Twelve of these cases are free from pain In 3 a pm-pomt 
fistula exists No hematuria is reported, and none has required cath- 
eterization, micturition being fairly normal The duration since 
operation is three \ears, 1 case, over two years, 2, over one year, 5, 
between six and twelve months, 2, mdefinite, 2 If Group B be added 
to Group A V e have 38 m 71 cases with excellent operative result, or 
53 5 per cent To this may be added 11 cases in which, although the 
operative result, removal of obstruction and restoration of free urma- 
tion has been accomplished, still accompanying conditions, present 
before operation, have been so severe as to negative the results, e g , 

7 patients were terrible sufferers from pam (generally m back and legs) 
before operation, and this still continued m such severity as to over- 
shadow everjthmg else In 2 there was very little residual urine 
before operation, and the size of the bladder was small Urmation has 
smce been free but frequent In only 1 case were there hemorrhages 
These were all bad cases, 3 lived less than one j ear, 7 between one and 
three } ears, 1 is still alive They represent a class of patients whose 
sufferings are so mtense from pam, and difficulty and frequency of 
urmation are so great, that something is demanded 

The operation, howevei, relieved the obstruction permanenth , and 
these should, therefore, be added to the previous groups, thus giving 
as results m removing obstruction and giving free urination 4P in 71 cases, 
or 69 per cent successful 

C Partial Recurrence of Obstruction — There were 4 cases (5 6 per 
cent) m which the obstruction relieved for a time partially returned 
withm SIX months m 3 cases and after eighteen months m 1 case The 
latter patient lived over four ;^ears, the others twenty-two, ten, and 
four months respective^ None of these 4 patients returned to the 
catheter life, and all were undoubtedly improved by operation 

D Complete Recurrence of Obstruction —This class comprises 1 1 cases 
m Avhich recurrence of obstruction was sufficient to require catheteriza- 
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tion m o cases (7 per cent) o Bottmi operation m 1 cosc sujimpubic 
drainage in d eases (o 0 per cent) supmpubic jirootatcctoiuN m 1 case. 

In 4 of these cases the obstruction rttunictl within six months after 
operation, m 2 u itbm a > cur ui 2 o\ er two \ curs later in 1 u\ cr three 
>ear3 later Thc^ eases nui\ theixfon, lie set down as failures 10 0 
per cent although a definite pmo<l of freeiloni from obstniction was 
aifordeth Three patients li\al one \car o over tuo \ears In of 
these 11 recurrent obstruction cases lu'pciirophv was present (74 jier 
cent) and I patient was subsefiutnth rclicvcil of the olistniction 
b\ suprapubic cnudeation of two huge adenomatous lateral lobes 
normal urination being rcstoreil In tins ease the cancer lav entireh 
m the posterior part of the prostate and Kininol vesicles trever lias 
reported similar eases in wliicli tlic disnarcation was so slinr]) that 
suprapiihic enucleation cnuld casilv be cametl out siicccssfullv 

Tile patients m this group vvert hapjnlv fret from ])am m all but 
2 cases. 

Careful review of the oi>emtivt notes fails to reveal anv nason for tlie 
recurrence of obstruction in these 11 eases— apjwirentlv the removal 
was just oi coiuplctelv anci'csaful os m the otlitr coses winch rcmaincvl 
free from obstruction IVriiaps it is 8urlin^mg that in more cases this 
fraoUv partial operation is not tcDi|)omrv in its results 

f Complete Hadicut Cum J Caere — Tlicsc 2 coses wen occidental 
^^Ures. Thecuncxr m cacli cose was oiilv a small noduU not njcogiiiicd 
Until after operation but removed with a sufficientJv wide margm of 
heolthv tissue so tliat a complete cure has Ix-cn obtained Dotli 
patients are alive and well now sevai and a half veors m 1 cose and 
eleven vears m the other 

These coses mov be used as an argument for earlv pcrmcaJ prostatet 
tom^ 

General liemarLe —The foregoing studv of 71 patients with cancer of 
the prostate m which 09 per cent were pvrmonentlv reheved of obstnic 
tion to imnation demonstrates fuliv I bcheve the great value of 
Penneal prostatectoniv where care is taken to remove the cancerous 
lateral and median lobes and oji' adenomatous Iivpertrophv whicli 
^v coCnst as it has been shown to ilo m G1 per cent of the cases 
special care should be taken to see that tJie v esical onfict which is often 
Contracted b well dilateil anil that no muoII spheroids of h\ pertrophieil 
tissue remam as these hav e prohablv caused the rw-urrcnce of obstruc 
tion in several of m\ cabcs. To recapitulate \\c liave m 71 ca^es 
treated bv conbenative penneal prostatectoinv complete cures, 3 per 
Cent pOTnanentlv bucc^ul removal of obstruction 60 per cent 
Partial recurrence of obstruction o 6 per cejit recurrence of complete 
^truction 10 0 per cent deaths m hospital 5 0 per cent— the earliest 
^entv -three dajs— and no deaths stnctlv attnliutabL to operation 
Of the .ioO cases of cancer of the prostate seen m the Lrological Clunc 
to the vear 1016 m 100 of tlieae penneal prostatectoniv was ear- 
ned out In 7o per cent of these tliere was no return of obstruction 
Up to the time of the patient s death mauv of these patients Uemg 
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a number of years Of these 100 cases, there was an operative mor- 
tality of 3 per cent In 70 cases it has been possible to secure infor- 
mation toncernmg the duration of life Sixteen of these lived less 
than SIX months, lo between slx months and a year, 12 between one 
and two .^ears, 10 from two to three years, and 17 three years or 
more Of these 17 cases, 9 lived between three and four } ears Of 
the remaining 8 cases, 2 lived about four and a half years, 2 slx years, 
2 nme y ears, and 2 fourteen y ears The a\ erage time of closure 
following operation differs not at all from the time of closure in the 
benign hypertrophy cases In 7 cases, a fistula persisted up to the 
time of death In none of these 100 cases, in which prostatectomy 
vas carried out, was anything more than relief of obstruction con- 
templated, and there was no attempt or thought of eradicating the 
disease The low mortality and the relief of distressing obstructive 
sunptoms secured b^\ this operation, relief m the majority of cases 
extending up to the time of death, is a sufficient justification for this 
operative procedure 

IV Sv'pra'piihic Prontateiiomy, 2 Cases —'\^he prostate vas enucle- 
ated in 2 cases, m both of which the malignant nature of the disease was 
not recogni/.cd One of these Avas operated upon in 1898 by another sur- 
geon and resulted m death thirty hours after the operation Autopsy 
shoved numerous pehic metastases In the second case I failed to 
recognize the malignant nature of the disease and performed a supra- 
pubic prostatectomy after removing a very large vesical calculus It 
was impossible to separate the prostatic lobes from the urethra, and the 
entire prostate was shelled out iii one mass along with the urethra The 
patient returned hve a ears later complaining of a tumor of the kidney 
He reported that there vas no difficulty or frequency of urination and 
that the operation had cured him completely Rectal examination, 
hoAVCA er, shoA\ ed a large indurated mass m the region of the prostate, 
and seminal vesicles, and studv of the microscopic sections of the 
prostate removed at operation showed carcinoma, thus explammg the 
nature of the supposed kidne\ tumor The patient died a few months 
later The prostatic enlargement in this case cvas largelv due to ade- 
nomatous hyTiertrophy This probably accounts for the ease with 
which it w'as shelled out suprapubicalK In cases in cvhich there is no 
hvjiertrophy present, but the prostate is of the small, hard a arietA , as 
seen m inaiiA of our cases, it A\ouId seem almost impossible eAmn to start 
the enucleation through the liladder and that for such cases a supra- 
pubic prostatectoniA is out of the question Frecer agrees to this 
The fact that the urethra comes aAA'ay aa ith the prostate m these cases 
IS, I belicAe, a distmct objection to the suprapubic route even AA^hen 
the presence of intravesical adenomatous lobes make it possible, as 
the caA itA maA" fill up Avith a fungatmg carcmomatous groAvth 

It seems adA'isable here to refer to recent papers by^ hVey er and by 
Judd 

In the Lancet for December 13, 1913, FreAer gave his statistics m 
regard to cancer He says he has seen 171 cases of cancer to 1105 of 
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h\pcrtroi)li\ or 1 M inr tint tif nil i’um's uen luncir Ik <I<h*s nut 
gx\e the nuniljcr of tht>c cancir ca^w winch uaa oix-ratetl upon nor 
hna he Imd coniplttt jiatholupicnl btiulied made of all the prostatcctomx 
specuueju to ace huu maD\ contain cancer He details Iiouc'ir 
10 cased m ^hich suprajiubic proatutcctoniN was aiiccessfulh camc<l 
out the entin. prostate uith the iinthm oiitenor couiiULaurc and 
“true capsule bcinp rciiio\c<I m one piece Hint this pnKvIurc ma\ 
be radicaJK succca. ful in certain carlx cases m which the cancer is not 
too ch>>e to the cnpaule, anil still confined within the substance of the 
prostate, t> ([uite adnikssilile and this is borne out b\ the fact that m i 
of FrcMrs lU ca>t-s the iMiticnts lia\c bcisi well now from sl\ to ten 
\ean> smex. operation 

I're\er does not reconnnend the proccilurc os a raihcul operation 
tml remarks I could iletails of of her c w.'s m uhicli the results 
were not so Mtisfuctorj the diMniSti recmring and leading c\entualK 
to contraction of the uathra etc 

One of ni\ cases (tucntioiicti al>o\t) operutwl upon as carl\ as 
1001 and published ui 1900 ilciiionalruteil that it is jioaaiblc occasion- 
all' to get a good functional result for o\er fi\e Mars— death final!' 
supenening from cancer— but such on. rare and the general con- 
sensus of oinmon u that cancers of the prostate should not l>t attacked 
suprapubicaJl\ 

In Judds paper before the Southern Surgical and G' necological 
Assooation 1014 he reports among S7S «pccuncns remo'ed b' pros- 
tstectom' 93 containing cancxr studied luicroscopicalJ) Se'cnt'- 
fi'*e per cent shoued a coc'osttnt li''pertroph\ and he confirms our 
disco\cn that m such cases “the malignant process alwa'S started m 
the posterior lobe and uos ofttii distinctly sepuirated from the rest of 
the gland which was not m'ol\ed 

lie has heard from S2 of the 03 patients but gi\e3 no figures as to 
the number of successful cases suupiv remarking that “man\ of the 
^ticnta Ining at tlic present tune arc entirely free from syTuptoma 

In the cases of recurrenc-c hetuotum was one of the first eyndcnces 
w the recurrence. Difficulty of unuation yyas an earl\ synuptom and 
rapidly marked necessitating suprapubic cystotomy m a num- 
ber of cases. Seyeral h\cd three yeors without trouble when there 
was a return of all s^nnptoms One patient by uig nine y cars liad a 
small caremomatous nodule rtmo\ ed “ Twenty -four died witbm the 
nfi>t 8u months. 

In a paper by Judd Buinpus and Scholl '• a clinical and pathological 
b udy of 140 opemtiy*e cases was made Of 7o piatients traced who 
were operated upon by by the suprapubic route 14 per cent h\ ed more 
operation- Of 42 patients tractxl operated upon 

' the penneal route, 12 per cent Iiyed three years In a study of 
- untreated patients the subsequent duration of Ine was found to 
three y ears. From this the conclusion is drawn that opera 
n has little to offer (It must be remembered however that the 
ort obtamed bj operation is generally \en great.) 
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V Boltiiii Electrocaiiteri/ Opoxiliou, S Cm-cs.—Thc Bottim opera- 
tion was employed to relieve pi ostatic obstruction m 7 eases In 4 of 
these cases the diagnosis of caieinoma was made, and the operation 
employed simply as a palliative piocediire with distinct improvement 
in all 4 of them 

In 3 cases the malignant nature of the enlargement was not recog- 
nized, and the Bottim opeiation was emplo.i'ed, as I was using it to the 
exclusion of other methods at that time Tlie results obtained were 
very good in all 3 cases In 1 case the obstruction recurred, and the 
patient died within a car In the second case the result was excellent 
for sixteen months when syin])toms of obstruction again appeared, and 
suprapubic cystotomy for diamage bad to be employed three years 
after the Bottim operation The last case has been remarkable for the 
immense benefit conferied bj the Bottmi operation Foi almost six 
3 ears after the Bottmi operation the patient lived fiee from pam and 
discomfort, although the prostate and seminal vesicles were markedly 
nnolved, and general glandular metastases were present A review 
of these 7 cases shows several lemarkably good lesults with the Bottim 
operation, but, as a whole, perineal prostatectomy is the prefeiable 
opeiation wdieie it is desired to lelicve the patient from the necessity 
of painful and difficult catheteiization, and the discomforts of life 
with a supiapubic diainage apparatus 

VI Transurethial Resection — Veiy eaily in our tiansurethral wmrk 
we removed the caicmomatous obstruction by means of our prostatic 
excisor or punch The most satisfactory cases w'ere those in wdnch, on 
cystoscopic examination, no maikedly lounded lobes were present at the 
vesical orifice, and the condition w'as m the form of a contracture or bar, 
winch appeared to be amenable to tieatment by excision wnth the 
punch The operation vanes from tlnee cuts, to leinove the posterior 
bar, to a niimbei of cuts, which included also the lateral margins of 
the vesical orifice In these cases sometimes a simple mlj mg catheter 
was alone emploved to aiiest hemorrhage and provide drainage, but in 
recent years it has been found moie satisfactoiy to insert a cvstoscope 
and apply high-frequency fulguration to the bleeding points In this 
w'^ay, wnthout destruction of tissue, complete ariest of hemorrhage 
can usualb be obtamctl quit kb An inlying catheter is piovided, and 
removed within a few daj s 

Moie lecently, wnth the intioduction of electiic resection, this 
procedure has been emploied In some instances the instiument of 
Steine, as modified bj' Davis, has been employed In other cases the 
McCarthy instiument has been used The amount of tissue removed 
has varied gieatly In some cases, in which the pidstate was con- 
sideiably enlaiged, many bits w^eie resected, in others, only a few 
Hemoriliage wars arrested by the application of the coagulating cur- 
rent The opeiation usually occupies a much longer period of time 
than the punch operation, and in the cases of gieat enlargement arrest 
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of hcmorrhopc neceasitateJ the destruction of imicli tiMUC, winch came 
awa\ afterward m the fonn of slouglis 
TTm* results bj these methods, botli the punch and clettnc resection 
operation ha\e l)cen Nxn hatwfttctorv m inauj eases at least for a 
time In some of these it was not long before serious obstruction 
recurred and a consemitnc penneal prostatectomy to rcmo\c the 
obstructing median and lateral lobes bad to be earned out. Even 
after this m one case complete obstruction aKiurrcd again and was 
treated b\ an inl\*mg catheter Tim was well homo by the patient 
forruani man\ montlis m fact it is quite ixmarkablchon satisfacton 
1 number of patients lia\c found on inljung catheter when complete 
retention of unneis present ('5«, also Section HI of Tbaptcr Will 
00 Transurethral Resection Ia Uumpus ) 

MI Cartrnlion 2 Cates — Cnstmtion was performed for the rehef 
of proatatic obstruction in 2 eases man\ \cnni ago In 1 case the 
operator ibd not rccogmio that the iliseose was carcinomatous and 
performed castration which was then m \ogut m order to pitxhicc an 
atrophs of the enlarxcil prostate Suprapubic c\btotonn for drainage 
was provided at the same tune The result was negative, and the 
patient wore a suprapubic drauiagt apjioratus until his death a year 
or i>o later 

In the second ease whKh was ojicratcil upon bv the venter tlic 
diagtKbb of carcmooia was evTifcnt Tliere was no frequenev or difTi 
culty of urination but tlic patient complnmial of severe pam m the 
rectum buttochs and hmlw No oi»eratiun to relieve obstruction was 
indicated and castratiou was performed with the hope that some 
diange m the prostate which ought bring about relief of the rectal 
pain might follow The result however was negative 
Mil Si/;;ra;;»Jac ZIramnge /5 Cot« —I n all tJicse cases tlie catheter 
was tried first and tlie operation performed cither because it was 
impossible to introduce the catheter or its use was so painful or difH 
cult that catheter life could not bo cmlurcd In several eases the 
patient employed the catheter for o long i>cnod before finallv demand 
nig operative relief In ucarlv all of these eases the disease was far 
advanceil and the condition often ilcspcratc One patient ilied a week 
aft^ the operation onelivedoulv a month another onlv five montlis 
^d a thinl an months In tliesc d eases tho patients suffered very 
tic optnition afforded verv little rdief In 2 cases it 
^ unpossible to find the patients since tlieir departure from 
tne hospital In 0 coses the drainage opporatus was employcal and 
ui 6 coses all reports state that it worked well there was no leakage 
^und the tube tho patients were able to emptv the bladder at fairh 
ug intervals b\ opening the stop-cock and there was verv htUe pam 
or vesKal discomfort 

j ^ noted above, tlie results obtamed b\ suprapubic drainage were 
letter when an apparatus was provnded by which the blotlder 
01 ^ be emptied onlv at stated intervals rather than being alloweil 
to dram contmuously 
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V Botiini Eleclrocautenj OpoalLon, 8 Cases —The Bottini opera- 
tion was employed to relieve prostatie obstruction in 7 cases In 4 of 
these cases the diagnosis of carcinoma was made, and the operation 
empIo}’ed simply as a palliative pioceduie with distinct improvement 
in all 4 of them 

In 3 cases the malignant nature of the enlargement was not recog- 
nized, and the Bottini opeiation was employed, as I was using it to the 
exclusion of othei methods at that time The lesults obtained were 
very good in all 3 cases In 1 case the obstruction recurred, and the 
patient died within a year In the second case the result was excellent 
for sixteen months when symptoms of obstruction again appeared, and 
suprapubic cystotomy for drainage had to be employed three years 
after the Bottini operation The last case has been remarkable for the 
immense benefit conferred by the Bottim operation Tor almost six 
years after the Bottini operation the patient lived free from pain and 
discomfoit, although tlie piostate and seminal vesicles were markedly 
involved, and general glandular metastases were present A review 
of these 7 cases shows several remarkably good results with the Bottini 
operation, but, as a whole, perineal prostatectomy is the preferable 
operation where it is desired to relieve the patient from the necessity 
of painful and difficult catheterization, and the discomforts of life 
with a suprapubic drainage apparatus 

VT Transtirethral Resection —Very early in our transurethral work 
we removed the carcinomatous obstruction by means of our prostatie 
excisor or punch The most satisfactory cases were those in which, on 
cystoscopic examination, no markedly rounded lobes were present at the 
vesical orifice, and the condition was in the form of a contracture or bar, 
which appeared to be amenable to treatment by excision with the 
punch The operation varies from three cuts, to remove the posterior 
bar, to a number of cuts, which included also the lateral margins of 
the vesical orifice In these cases sometimes a simple inlying catheter 
was alone employed to arrest hemoirhage and provide drainage, but in 
recent years it has been found more satisfactory to msert a cystoscope 
and apply high-frequency fulguiation to the bleeding points In this 
way, without destruction of tissue, complete arrest of hemorrhage 
can usuallv be obtained qiuckU An inlving catheter is provided, and 
removed within a few daj'S 

More recently , with the introduction of electric resection, this 
procedure has been emploj ed In some instances the instrument of 
Steine, as modified by Davis, has been employed In other cases the 
McCarthy instrument has been used The amount of tissue removed 
has varied greatly In some cases, in which the prostate was con- 
siderably enlarged, many bits were resected, m others, only a fev 
Hemorrhage was arrested by the application of the coagulating cur- 
rent The operation usually occupies a much longer period of time 
than the punch operation, and m the cases of great enlargement arrest 



uaa a\oi(lcd The catheter wus gtnenille rcnio\-cd oiieu u week, and 
was not reintroduced fur se\cml hours the anterior urethra bemg 
irrigated as the catheter i\as withdrawn Vlthougli a certain amount 
of urethntu nlwaes proent it was rare that the patient com- 
plained Tlicse paticiitd undoubtcdJj found the uilving pcmJe catheter 
diitmctK ^e^s ohjectionulilc than some patients wlio wore a suprapubic 
(Iramage flpiwratus constantlx 

\I C(W* III ichick ^ ettker Ojicmlioii iwr Cnihefer J ife inr^ — 

Twent\ nme cTtsw of this tj pc ha\o Intm studied ITiese cubes present 
an unUiual and interesting group because of the lack, of the usual sc % ere 
olistniction to urination In I') eases a catheter had ne\Lr been used 
in 4 cases it had been onI\ oecasionullx cmplm c<I In I ease acute 
retention of unne was present on admission and m 4 eases the enthettr 
UTis emploN wi daiK In S eases the didicultv of urination was ctnisid- 
erable m J cases bliglit the increascil frcriuciic\ was considerable m 
U eases Diodcrate m 4 and slight m 7 eases- VaiQ v-as the most 
prominent sjiiiptom in most eases and m\ol\til \anous regions from 
the chest to the feet Tlie duration of SNmptoms of the disease was 
leas than ouc j ear m 7 eases two to three n ears in 1 1 cases and o\ er 
three tears m 7 eases 

The prostate and seminal tcsicles were considcmblt enlarged ui oO 
per cent of the eases *o the lack of unnarv obstruction was not due to 
the absence of prostatic cniargement. Among the J1 patients from 
whom replies Iiato lieen obtmiicil m onit o did cuthctcruation liccumc 
neceasart and in 1 of these bubsequeot operations ucn, neccssan (two 
suprapubic drainage and one penucal prostotcctonn with rehef from 
catheter life) Vinoug Uic 21 patients that hate betn heard from 7 
are stdl aht c 3 of them sue months I between six and eJet cn months 
and 1 one tear after bemg seen bt us. In these 7 coses the patients 
ha\cU\cdfi\c four three and two \ curs, nine nine and set cn months 
since the begmmng of s^iuptoiiis. hourtcen patients ha\o diwl smee 
our examination hatnng b\cd leas than sue months 4 coses between 
sue and eleteii months 2 casei one tear 1 cose two \ear3 i cases 
and three t ears 2 cases The total length of tmie these patients h\ ed 
after Ix^ginmng of sjTnptoms was under sl\ months 1 under one t car 1 
over one tear 1 two > ears 4 tliree\cars3 four ^ ears 1 fit e^ ears 1 
eight t ears 1 ten t ears 1 

These class of cases, therefore, is remarkable for the extent of the 
mtohemeot and the freedom from marked unnan obstruction for 
long penods The^ reprobent a class m tt hich earl\ diagnosis is difficult 
unless rectal examination be made before the beginning of obstruc- 
tive svmptoms and for raereK slight pom and di^mfort m various 
regions from the chest down (wbieh ore shown to be refle.\l\ mtolted 
bj caremoma of the prostate) Tlie presence of an indurated prostate 
m an\ such case should le^ to careful investigation and probablv 
exploratory operation These coses show the great importance of 
rectal examinations as a routme m phvaical exammations 
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IX Per meat Dmuuuje — I^ernieul urethrotomy for drainage of the 
bladder is frequently preferable to suprapubic cystostomy. The oper- 
ation can be done under local anesthesia, with no shock, no extrava- 
sation, practically no rise in tempeiature or danger of sepsis Excellent 
downhill drainage is thus afforded, and it is a far simpler procedure 
than dramage of the bladder through suprapubic incision As a tem- 
porary procedure it has much to recommend it For long continued 
drainage difficulty is experienced in keeping the urethral catheter m 
place unless a mushroom catheter is employed We are firmly con- 
vinced that permeal prostatectomj' is pieferable to continuous drainage, 
either perineal or suprapubic 

X Cases Treated by Catheterization.~ln a senes of 39 cases in which 
the patient was advised to lead a catheter life, no operation was 
attempted In nearlj'- all these cases the disease wms too far advanced 
for a radical operation, but m many of the cases conservative permeal 
prostatectomy might have been performed with considerable relief 
In order to compare the results obtained by the use of the catheter wnth 
those of prostatectomy w e have attempted to get an accurate idea of 
the subsequent course of the cases 

It has been impossible to get an accurate reply m all cases as to the 
progress of catheter life In 2 cases subsequent operations wmre re- 
quired Suprapubic cystotomy 1, permeal prostatectomy 1 In 10 
cases the catheter life ivas said to be pamful, difficult, or very obnoxious 
and often the catheter had to be used \ ery frequently In only 8 cases 
wms the catheter life said to ha\ e been satisfactory and in 2 of these the 
patient said it wms quite disagreeable In other cases no reply could 
be obtained Final notes have been recen'ed in regard to 28 patients 
Five are still alive tivo } ears, ten months, six months, five months, and 
five months since admission, and m these cases the disease has been 
present five j ears, two years, t\\ o \ ears, six years, and four j^ears 

Twenty-three patients are dead, the length of tune they lived after 
bemg seen by us being a month or less, b cases, under six months 3 
cases, under a } ear G cases, over a year b cases, two years 1 case, five 
} ears 1 case 

As seen m this tabulation of 23 cases onh 3 patients ha^e lived 
two years or more smce their first visit, so that it would seem that the 
duration of life after permeal prostatectomy ivas, as a rule, longer 
than with a catheter life 

In 2 recent cases, m which both the punch operation and permeal 
prostatectomy were followed by recurrence of obstruction, continuous 
treatment by an inlying catheter has been used with remarkably satis- 
factory results In both instances the patient tolerated the catheter 
quite well, and greath preferred to have it remain in the urethra 
than be subjected to mtenal catheterization Great care was taken 
m introducing the catheter, A\hich w'as of moderate size The bladder 
was kept clean by an injection of 0 o per cent mercurochrome three 
times daily, sometimes preceded b^ an irrigation of the bladder wit 
salt solution or bone acid, 2 per cent In this way stone formation 
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first edition of this book. RcctntU our cases ha^e been studwsl more 
corcfulK 03 to methods and ultuuate results 
The first mstruments tinploxcsf ntre prornded r\ith a straight 
ce'btoscope the some txstoocopc nhitli I ha\c uscil for s<^eral ecars 
m the construction of ni\ rvbtoscopic rongeur ^^lth this c\stoscope 
as a basts the uistnunent shoun in Fig ol2 was made and it at once 
bccamo possible to mtnxluce radium not onK into the urethra and 
rectum but into the bladder where un<lcr cvatoscopic dmcction it 
could be applied to the region tlesirctl It became c\ ident at once 
that some means of finnl\ fixing and holding the iiistrunient con 
taming the radium was nccesban in ortler to keej) the application 
against the desircil area for the entire jienod of treatment. Costing 



about for an lubtrument, I made use of the c\ stoscopic clamp or 
artificial hand which I had cniplor ed for 8o\ eral j ears, to hold a photo- 
graphic c3stobcope m place durmg exposure of the plates (Fig ol3) 
A bail of appropriate sue was then placed around the shaft of tlie 
radium applicator which when firmU grasped bj the cvatoscopic 
clamp held the radium instrument m its grasp upon the desired spot. 
The completed instrument is shown m Fig ol2 This then ^as the 
basis for a senes of mstrumenta which have since been constnicted 
j ^ ^hich has been to place radium upon a certom spot uniler 
the direction of either the (nstoscope m the bladder or a finger m the 
rertimi and to hold it there dunng the entire treatment sconce. 

It swn be<ame ei-ident that it was not necessan to use the mto- 
scope for appUcations of radium m the uretlu^ or at the vesical onfice 
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THE USE OF RADIUM IN CANCER OF THE PROSTATE 

Pasteau and Degrais have contributed several important articles on 
the use of radium in cancer of the prostate They made use of from 
20 to 50 mg of radium, screened by a thin capsule of silver and by the 
gum coude cathetei, m which it was placed by means of a stylet. A 
No. 17 catheter was used, being large enough to let urine escape around 
the capsule containing radium, thus allowing the use of radium in the 
prostatic urethra tor several hours. 

Their first patient with inoperable cancer of the prostate and adjacent 
portion of the bladder (hard, nodular, fixed prostate, irregular cancer of 
middle lobe) had 29 seances of radium treatment (20 to 50 mg at a 
time and usually tor two hours at a time) Pie had three treatments 
m October, 1909, 1.3 ui the next eight months, 7 in the year 1911, and 4 
in 1912 As earl} as February, 1910, the tumor had apparently disap- 
peared, and numerous examinations since (the last being July, 191.3) 
failed to show a return— the prostate being soft, small, mobile, and the 
bladder negative On last report the cure had been maintained almost 
four years Another case v as that of a man seen m 1909 with a hard, 
nodular, fuxed prostate, the cancer e.xtendmg mto the region of one 
seminal vesicle Series of radium applications were made m July and 
August, 1909, with a tube of 50 mg remaining in place for two hours, 
the applications being repeated in September and October In Febru- 
ar}'-, 1910, marked improvement was found, and under the influence of 
renewed application of the rays by the end of 1910 one-half of the pros- 
tate was much softer Series of treatments— three or four two-hour 
exposures during the course of a month constituted a series— were 
contmued for two \ ears, and at the time of reportmg “ three years after 
the commencement of the treatment the extension has been arrested 
and the patient has improved greatly in health ” 

In another case eight seances of three hours each with 40 mg of 
radium caused marked shrinkage and softening of the prostate Pas- 
teau remarks that they have observed 3 patients in all of whom, when 
they came under observation, the prostate was enlarged, nodular, and 
ver\ hard, m whom now' the prostate is soft, not adherent, and does 
not at all resemble cancer Each of these had only one senes of radium 
application, \ et they are reported as remarkably benefited if not cured 

I have tried the urethral catheter method of Pasteau with some 
success, but have found it inaccurate and unsatisfactory. I accordingly 
devised (m 1914) radium-carrying instruments of metal, which are 
capable of bemg used wuth a cystoscope, w'hich permits of accurate 
application of the radium m the bladder and at the vesical orifice I 
have also introduced the use of the rectal route for applications upon 
the prostate and seminal vesicles After a long senes of experiments 
and treatments I have showm that a great many treatments can be 
made through the rectum, urethra, or bladder if a new place is selected 
each time— the sites of the treatments do not overlap 

The previous paragraphs are those w'hich have appeared m the 
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Later after the introduction of the ncttlhuf; method for the treat- 
ment of corcmouia of the prostate through the permeuni I constructed 
m the workshop of tlie UnnK Urological Institute an instrument 
which contains withm the beak four ncctlle jwmts each contninmg 
mg of nulium surroundctl b\ a cap of silNcnrlncli is burrounded 
b\ gutta jicrcha This instrument was supplied to and is m use b^ 
Dr John II Cunmngliain of llostou Fig oI5 7? bhous tlic needle 
with sliaft attaclietl for insertion through tlie penneuni 



JlS.— Nev mliiun apiiliralor milb cnloTR*^ •>! I maU* to cenUia lour wUln 
fTuitatnInp ij^ tBf. of ndiUQi rorti. «hlrh nia}* be tua-ii olw for nwlUng tiiroii#b tbe 
periaeuiD br mcau of attAcluJ^ baft B 


Technigoa SmylojetL— In the preliiuinar\ stuiL of the case:; a careful 
diagraiu shoiNing the sue and consistence of the prostate u mode 
uuJumg a rubber stamp outline of normal prostate and \esic1es os 
a basis In makiug the cxauunatiou vntU the finger of the left hand 
the outline <hart is druN^n simultoiiivuslv careful attention being 
made to get an accurate irprwluction of tlic siie and induration of 
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i It. SIO llertiJ cbirt bbowln* ^ pUcsUon of tadhmi to prewtat* ind »emliixd %T»lrle*. 


the ni^ The degree of induration is miheated on a scale of four 
blank being normal parallel lines slight mduration cross lines moder- 
ate induration and additional cross lines (at 4o degree to the other 
mduration such as is charactcnstic of caremomo, \ tA-pi 
ral chart of caremoma of the prostate and seminal vesicles is shown m 
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or even against the trigone, as it is ])ossil)le by simple manipulation 
to determine where the mstrumeut is m its relation to the vesical 
neck or to place the radium ex'aetly wheie it is desned and then hold 
it there with the clamp For the rectum the c^ stoscopic instrument 
was manifestly not necessary as the ladiiim containing beak could 
easilv be placed at the desired spot along the posterior surface of the 



Fig 5Vi — McchunituI arm and clump attached to table to hold radium m position 


prostate or vesicles or along the pelvic wall and held theie b^\ the 
clamp We, therefoie, consti acted instruments of appiopriate foim 
not containing cystoscopes for treatment through the rectum, uiethia, 
at the vesical neck or thiough the trigone and base of the bladdei to 
the region of the seminal vesicles 

Fig 514 shows the present foim of instrument which is employed 
for these treatments The radium is contained m a small platinum 


— 
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Fio 514 — Radium applicator carrying one or two tubes of radium 100 mg caA m 
platinum tubes, the beak being composed of silver surrounded by gutta porcha No o 
the fixation ball externally 


tube which is suirounded by a sdver cap covered with haul rubber, 
thus affording screening for both the a- and /3-rays, and also the 
secondary rays The ball is placed at the end of the rod, thus facui- 
tating usage in both rectum, urethra, and bladder, the small handle 
at right angles to the shaft facilitates operation, and indicates the 
direction of the beak 
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posed b\ me before the \mencnn Lrological V&-ociation at its meeting 
in Baltimore lOlo ami £iiha«iutntl\ prft>cnttnl in a paper has been 
earned out m o\cr 100 eases the results of uluch were presented in 
an occorapanN ing pai)cr b\ Dr ChdcUDtming* 

In first paper, tlit charts of cases acre presented ui uhich 100 mg 
of radium was applied for one hour each 1)\ rectmu uretlira ami 
bladder to ^a^ous positions (ITps olO and '317) In this ease it ^tis 
gi\ en tu ent\ -one times through the rectum and fourteen tmies through 
the urethra and bladder as shoum llic onl\ inwlification which boa 
been made lu the past four \eurs has lK.*en to cniploN nn uistniracnt 
the beak of winch is prutcct«l h\ a giittu j)cnha cap scrupulous care 
beuig token to a\oKl opplvmg nidium tuicc in the sjine place gen- 



eraU\ the smveasne treatment being gi\cn to places quite remote 
from each other and alternating between the rectum urethra and 
bladder Before the uitroduction of these methods it Imd been frcel\ 
stated that it was mipossible to eiupIo\ radium m sufficient dosage 
through the rectum without produemg radmm bums. B\ means of 
mia technique m which the radium is placet! in position with the 
finger in the rectum and held there b\ the fixation-clamp care being 
^en to aiokl regions tliat hove alreadi been treated before radium 
bums and e\en pronounced imtation haie been pmcticidli dim 
so that we now find it possible to give with impunit' tuentj 
treatments one hour each through the rectum nitb 100 mg properli 
ni the small appbeator above described The treatments 
through the urethra and through tlie tngone and lateral portions 
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If the diagnosis is clear from the extreme induration of a poition 
of the prostate and the absence of calculus from the roentgen-ray 
examination, a cjstoscopic examination may not be cairied out As 
a rule cystoscopy is much more painful m cases of carcinoma than in 
cases of h 3 ^pertrophy, and if it is not necessai^ for diagnosis we usually 
do not insist on cystoscopy If theie is a question as to the diagnosis, 
cystoscopy is performed and is of diagnostic importance, (1) because 
m cases where no hypertrophy is present, the prostatic orifice usually 
shows no intravesical lobes or enlargement more than a small median 
bar or minute rounded lobe, and (2) because there is shown bv examin- 
ing with the finger m the rectum and cystoscope in the urethra a 
marked increase m the suburethral portion of the prostate, not merely 
m the piespermatic or subcervieal group of glands, but also beneath 
the entire prostatic urethra from the vesical orifice to the apex, and 
this increase in the suburethral poition of the prostate is usually 
associated with marked induration This is based on the pathological 
fact that prostatic hypertrophy almost never involves the so-called 
posterior lobe which lies between the posterior capsule and the ejacula- 
tory ducts above and the lower portion of the prostatic urethra below, 
and that the same region is strangely the point of predilection for 
carcinoma The diagnostic sign was first pointed out by us m 190b, 
and has been of great value in the diagnosis of early and doubtful 
cases 

The diagnosis of carcinoma having been made, the question arises 
as to whether a radical operation can be carried out with the prob- 
ability of success 

Ex'perience has shown that m cases m which the carcinoma is con- 
fined well within the capsule of the prostate, in which it has involved 
only the lower portion of one or both seminal vesicles, and m which 
it has not penetrated the prostatic capsule or fascia of Denonvilher, 
which covers not only the prostate but the seminal vesicles, the radical 
technique can be carried out xvith strong probability of a complete 
cure and a functioning bladder xvith perfect control and xvithout 
urethral stricture at the site of anastomosis 

Unfortunately, the great majority of cases present themselves much 
too late, the disease has already progiessed xvell up along the sides of 
the seminal x^esicles, and frequently involx''es the loxver pelvic glands, 
often forming a plateau of marked induration abox’^e the prostate m 
the intervesicular region In many of these cases there is no marked 
urinary disturbance beyond a slight residual and some increased 
frequencx, oxving to the fact that carcinoma of the prostate tends to 
invade the structures above, behind the bladder, and does not pene- 
trate or ulcerate until later into the urethra or bladder On this 
account operative relief for the obstruction is usually not necessary, 
and one is free to choose methods of attack upon the carcinoma, which 
IS usually producmg symptoms due to its size and pressure upon 
nerves and adjacent structures The plan of procedure for thorough 
treatment of cancer of the prostate xxuth radium, xvliich xvas first pro- 
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po5c<l b\ luc before the Vincncan Lrologicnl V*sociation at its meeting 
in Baltimore lOlo ami bulfc»c<iucntK ])rcscntc(l in a jiniicr lias been 
ctmal out m o\cr 100 eases the results of winch were pre&ente<l m 
an aceompunx mg puj>cr 1)\ Dr CKtlc Dcnnng ‘ 

In ni\ first pajicr, tlic charts of cases wcrcjirescntcd in which 100 mg 
of radium was apphetl for one hour each 1)\ rectum urethra and 
bladder to xnnous iKisitions (Ilgs. »lfi and ol7) In tins ease it was 
p\en tweiitx -one times through the rectum nnd foiirtcin times through 
the urethra and bladder os shown llic onl\ modification winch has 
been made m the past four ii'ars has In-cn to Linplox an instnimcnt 
the beak of which is pnitcctwl h\ a gutta ])trt!m lap scrupulous care 
bemg taken to a\uid appKmig nidiiim twice m tl»e same place geii- 
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^ralh the bucceasixc treatment l>cmg gi\cn to places (pute remote 
otiicr and alternating between tlio rectum urethra and 
ladder Before the introduction of tlieso methods it had been frcelv 
It w-as mipoasiblo to emplox radium in sufficient dosage 
twugh the rectum without producing radiiun bums Bx means of 
13 technique m winch the radium is placed m position with the 
m the rectum and held there b^ the fixntion-cUmp care bemg 
en to axoul regions that Jiavc alreailx been treated before radium 
and exen pronouncetl imtatwii liaxo been practicallx elim- 
, ^ ^ tliat we now find it possible to gi>e with irapumtx twentj 

one hour each through the rectum with 100 mg properlx 
thro h ^ small applicator above descnlied The treatments 
Ugh the urethra and tliroiigli tlio tngone and lateral iwrtioos 
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of the biise of tlie blurlcler are ol veiy f^reat importance, as only the 
niucou.s membrane and submucous tissues separate the radium fiom 
the carcinomatous pio.state or vesicles Since the introduction of 
Bairmf'cr’s needles we have often added this method of treatment 
to oui voutine teehnuiue, and now ein]>loy two needles at a seunee, 
each of which, contamuif' 12 o nif' , is mseited throne'll the skin of 
the ])eiineum (which has been cocainized) into one oi both jirostatic 
lobes 01 even into the caicmomatous mass above the pi estate or 
along the lateral wall of the jielvis in the region of the seminal vesicles 
These needles aie usually allowed to leinam m place lor a pciiod 
varying horn eighteen to twenty-four hours They are introduced 
under the direction ol a fingei m the icctiim (which should not be 
coveicd with glove oi fingei cot m oidei to be acutely sensitive to 



Fio 518 — Teclmuiuo for ruduini iii)i)liciilion to jjosturior Hurfuco of prostiito and 
vcHicloH with applicator introduced lIiroiiKh aniiH and hclfl in plate hy clamp attached 
to table 


the exact position of the needle) This piocedurc may be lepcated 
several times duimg the first series of treatments and adds a valuable 
amount of radiation to the cential poitions of the prostate and seminal 
vesicles where it is most i emote fiom the radium applied through 
urethra, bladder, or rectum As at piesent given, one complete 
senes consists of an hourly tieatment of 100 mg of ladium inopeily 
screened and applied with the special applicator alternately tweiit}' 
times (one hour each) thiough the lectum, ten times through the 
urethra, and ten times thiough the trigone and also 12 5 rng several 
times through the perineum As noted before in these regions there 
is sufficient area to provide for treatments which do not overlap or 
repeat at the same spot and thcrefoie do not produce ulceiations^ 
With such a series of treatments most amazing resorption of extensive 
carcinomatous involvement of prostate and seminal vesicles and tissue 
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tdjaccnt to them is obtoinct! in the iiinjont\ of cases nnd along with 
it there comes a disapjicanmrc of pom and obstruction a return 
usuollv to more nonirnl unnatioii orw! freedom from straining which 
15 iQilecd remarkable Fig olS shows mdium applied through the 
rectum with jiaticnt uiwn his side and the cbiup m opcratiocu Fig il3 
shows the instrument m place for treatment of the urethra or bladder 

I ba\c coiistructctl an ojiphcntor (hig 512) which enmes in the 
beak two tulxa of radium 100 mg each iiluctxl end to-end and 
thorougUh scnxneil with 2 cm of platinum and a thin Ia\er of gutta 
patlm. This niatcmlli shortens the treatment as JOO mg hours 
IS gi\cn each hour with this oppheator instead of 100 mg hours. 

DeUUf ol Treitment,— Uefon. mounting the table the patient should 
eiiipt\ the bladder and if neciNsun cvocuatc the Iwwels For treat 
meats through the rectum no am^the^ia is netessniw tor the urctlira 
and hlaildcr the instnuucnt is stcrilirctl with alcohol the urctlira is 
sterihicd with 1 to 500 '\fero’c\l and it is well to mjeet 4 per cent 
procaine before the mtroductiou of the radium ajiplicator In ^c^^ 
pamful cases it ma\ be dcairahlo to gi\o I gnun of morplime or opium 
roppositorv onedialf hour before treatment In some casts treat- 
ments can be gi\cn twice a da\, but usiiaU\ tlie patient objects and 
one treatment of one iinur each dai is nil be will take, usualh 
ilternate between un-tlira rc'ctum and bladder picking cnch time a 
r^on which bos not been prc\iousI\ trcotcil Tlic reconl of trtat- 
ment is made uiwn either the prostatic or urcthml and bladder chart 
as shown in the accompan^ulg Figs. olO and ol7 V Imc is drawn 
showing eincth where the radium wns opplictl and the date and 
amount is mdicateil on the hoe which points to the site of apphea 
tion The treatments through the perineum witli needles is mdi 
catcil m a aunilar wa\ upon a third chart tlius the entire treatment 
IS recorded simph upon one jiage oml the operator con determine 
at once the location to be treataf next m onlcr to a\oid overlapping 
and consequent bunimg -knolber senes of rectal charts four m 
number are made two weeks opart. These show the progress of the 
eaw and often demonstrate tlic remarkable disappearance of citcusu e 
mmtration and mduration ns shown m some of the cases charted 
bdow In a certam projxirfaon of our cases probablj 10 per cent 
ohstmction persists and the presence of residual unne and frequent 
urination necessitated operative removal of the olatruction In these 
COM* I have pursued a jilan which I have eiuploved m caremoma of 
the prostate (associated with hv])ertropb^ or with great obstruction) 
10^ consen ativ e penneal prostatectomv with enucleation 
0 the obstructmg median and lateral lobes and careful preservation 
of the urethra and ejaculatorv ducts, ^Vlmost mvanabh the patient 
w given as thorough a treotraent as possible with radium through 
e rccti^ urethra and bladder before the prostatectomv is earned 
course of radium treatment m manj cases the 
i\\ disappears but m others operation is neccssarv ond 

c results obtamed arc generallj functionnllv as g<)od lUs ni Iwuigu 
M tr 57 
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hypcrtiophies In some cases ladiuin is intioduced into the prostatic 
cavities only at opeiation, but cai e must be taken to protect the rectum 
by sponges and rubbei piotcctive whicli liolds the radium sufficiently 
iai away fiom the lectum Sufficient radium should be on hand to 
thoroughly tieat the lemammg uicthia, neck ol bladder, lateral cap- 
sules and legion of seminal vesicles. I usually use two tubes ol 100 rag 
each, two needles of 25 mg each and two needles of 12 5 nig each after 
enucleating the prostatic lobes The tubes of 100 mg remain si\ hours 
(1200 mh), the needles ol 25 mg twelve hours (1200 inh) and the 
needles of 12 5 mg twenty-lour hours (1200 mh) 

Ultimate Results of Radium Treatment m 100 Cases of Cancer of the 
Prostate and Seminal Vesicles Without Operation by Rectal and Urethral 
Apphcations — (Fioin a very careful and extensive studv made by Dr 
C L Deming® ol our cases at the Brady Institute ) S} mptomatically, 
the results lioin radium have been most remarkable, as will be shown 
by the tables which I have taken fiom Deraing’s report 


Si\Ti-nvi. Casks Rkceivld onli Onk Seiiiks of Tjikvtments Results Obtained 


AvernKo ] 

milligram hours I 

No 

CUSC3 1 

Symploiiis 

Sue of 
proslute 

Pcrccnlagc 

improMHl 

Percentage 
not inipro\«' 

025 

20 

No response 

No chnngo 

0 

100 

999 

39 

I Improved 

No change 

00 

40 

1415 

10 

Improved 

Decreased 

1 

77 

23 


It Avill be seen that those cases which showed no response to radium 
received the smallest amount ol treatment Among 65 cases there 
were 12 m which the patient received between 1600 and 2975 mg 
hours ol treatment, and in all these cases the improvement of symp- 
toms and the regression ol the enlargement and induration of the 
prostate was very marked, whereas in 30 cases who received less than 
1000 mg houis of treatment, only 1 showed any improvement m the 
condition of the prostate, although m 13 theie was a slight improve- 
ment in the symptoms Among 18 cases who were subjected m two 
series of radium treatments, there were only 10 that received 1600 mg 
hours or more, and 6 of these cases showed wonderful improvement 
both m symptoms and in the induration and size of the prostate, 
all but 1 who received ovei 2000 mg hours were gieatly benefited 
There were 8 patients who received 1500 mg hours or less and only 
2 of these showed even a slight change in the prostate and vesicles, 
although the symptoms were improved m all but 3 cases One patient 
received 4600 mg hours and another 5270 mg hours without any 
rectal or urethral irritation and with apparent cure of symptoms and 
complete reduction in the size and induration of the prostate 

In another group of 10 cases which were subjected to three seri^ 
of radium treatments, a study of results showed that where eac 
series was small m total mg hours, although the total might be over 
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2000 rag liouri the results obtainctl ^\crc incfTectixc Tlirct of these 
cfcjes, receivuig JlOO 27GO omi JJ90 mg hours rcspccti\eK weix 
apparentl\ cua'<l os to 9\mpton»3 nnd the '<ixc and induration of the 
prostate great) \ irai)ro\c<i Hit same u ns true of .) cases who rcccue<l 
four senes an<l 2 caj>cs whicli rci-ci\«l fixe •*cnes of radmin treatments 



Flo AlO — o( rmUuni in UniMrr »itb \ duds • nUium ippli 

ntuf to rumou* lofllmtioc ot irlcnn^ 

*11 but 3 totoJujg M)0 lUg hours or more In all of these the results 
obtamed ts to sxTuptoms ami reduction m the sue of the prostate was 
'nd to bo 100 per Cent One of ihcjo patients received 0225 mg hours 
With orilx slight rectal and urctliroJ irritation 
Ihiruig the past two >cars I ha\c given the treatments more fre- 
quentlv if possible e\erv dav and occnsionalK twice a ila\ 



Ffo. fita— Ci*rt litowiax lard^-naral oa •iimimion, April J1 IWl a/ter '>700 niillf. 
trwn hour*. Jon ft, 1941 ind after 4200 mfllijratQ houiB, Juno 16 1091 


Eight of these patients received 4000 mg hours or more with nothing 
than slight imtation resultmg This effectuaUv answers the 
cnticiam of those whose advise against the uso of radium m the rectum 
*nd ^thra on account of bums. The technique must be mtelhgentK 
“ not to applv the radium twice m the same place 
■g oA) shows most graphicnllv the improvement obtained m one case 
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hypeitiophies In some cases radium is mtiocluced into the prostatic 
cavities only at operation, but caie must be taken to protect the rectum 
by sponges and inbber protective which holds the ladium sufficiently 
far awav fiom the rectum Sufficient radium should be on hand to 
thoioughl.\ ticat the remaining iiiethia, neck of bladder, lateral cap- 
sules and region of seminal vesicles I usualh use two tubes of 100 mg 
each, two needles of 25 mg each and two needles of 12 5 mg each after 
enucleating the pi ostatie lobes The tubes of 100 mg lemain si\ hours 
(1200 mh), the needles of 25 mg twelve hours (1200 mh) and the 
needles of 12 5 mg twenty -four hours (1200 mh) 

Ultimate Results of Radium Treatment m 100 Cases of Cancer of the 
Prostate and Semmal Vesicles Without Operation by Rectal and Urethral 
Applications. — (From a Amr> careful and extensive study made by Dr 
C L Demmg“ of our cases at the Bracb Institute ) S> mptoniatically, 
the results from radium have been most remarkable, as will be shown 
by the tables which I have taken from Deming’s report 

SivTi-nvL C^8i.a RLcii,iVbn onl\ Ost, Stuits op Trlvtml.nts RbsOLTS Obtained 


VvernRO 

nulligram hours 

No 

CUSC3 

Symptoms 

Sizo of 
prostate 

PerccntaRc 

improvcil 

I PerrentnRO 

1 not impro\c(> 

025 

1 

2G 

1 

1 No rospoiiso 

No thimRC 

0 

100 

999 

39 

Inipro\ccl 

No oIiiinRO 

00 

40 

1415 

10 

Improved 

Decreased 

77 

23 


It Will be seen that those cases which showed no i espouse to radium 
received the smallest amount of treatment Among 65 cases there 
were 12 m which the patient leceived between 1600 and 2975 mg 
hours of treatment, and in all these cases the improvement of symp- 
toms and the regression of the enlargement and induration of the 
prostate was vei}, marked, whereas in 30 cases who received less than 
1000 mg hours of treatment, only 1 showed any improvement in the 
condition of the prostate, although m 13 there was a slight improve- 
ment in the symptoms Among 18 cases who were subjected in two 
series of radium treatments, there were only 10 that received 1600 rag 
hours or more, and 6 of these cases showed wonderful improvement 
both m s.Mnptoms and m the mdiuation and size of the piostate, 
all but 1 who leceived over 2000 mg hours were greatly benefited 
There were 8 patients who received 1500 mg hours or less and only 
2 of these showed even a slight change in the prostate and vesicles, 
although the symptoms were improved m all but 3 cases One patient 
received 4600 mg hours and another 5270 mg hours without any 
rectal or uiethral iriitation and with apparent cure of symptoms and 
complete reduction m the size and induiation of the prostate 

In another group of 10 cases which weie subjected to three senes 
of radium treatments, a study of results showed that where each 
senes wms small in total mg hours, although the total might be over 




TUB U^E OF n \DWM /\ C {.\CBn OF TUB FROST ITE 001 


12 Thui far we lia\'o ihj actual proof tliat rudlum Uaa produced an actual 
cure for cancer of the pruetato and bcininal \c#tclc^ altliouph 3 lia\Q 
remained free from bjtiuitonu and tumor growlli for more tlrnn four years 
and many othcra fhow on rectal ciaramalion a cojubtion of (ho pnetato whidi 
d(Ka not Qoft rtawmbk) cancer 

IXuunp aUi umilo a careful stuth of hi cuaca ui wlncli tlic 
of radium waa coinliinnl witli jicrmeal proatatcctoui^ and I quote ns 
follow*. 

}Ii*ioli-Qiml Pjdurr — "studi of tho ipccuiicna ^CIUO^cd at opcrafwn is the 
oalr metruMl of deducing accurate coi»dui>umi» rcfi^uip tlio effect of mdiuni 
'ITio action of radium liaa been found to bo of two hinds (1) A gradual 
disappearance of tlio cancer tij^uo and the dcidopmeOt of fibrous tn ue and 
(2) necroiis 

Tbo gradual changca nroduoed^ radium lia>o been well dcscnbcd b% 
\ouoR and Frontx,^’ anu VUcr Tuo effect of radium docn not correspond 
m all case» to tbo amount of radium given. tNime ti>.*uca show uinrhed 
changes while others ^l^ow little change tliat can lio ascribed to radium Tho 
^pherj of the spccimcaa luitiirallj ^l^ow•a tlio firbt ondcnco of radiahon 
iMcrent cenditKina of dogcnemtioD can be ea ilj been m uian> of tho apcci 
mem gudi as pyknosu of tbo nuclei racuoliiatioD slinnhing of tho cyto 
plann and m bomo ceUe. a few (Kx>rl> blamed graeulcsi. Otlier cells bhow gran 
uics taking r-cry deep btain Increan) m fibrous tissue « a promment factor 
in mobt of tho sections It u firm tho strandi arc pocked ti^tl> together 
and form a dense hard tib ue Itctwccn K>mc of tbo la^-crs of fibrous tissue 
tmall darkl> staiocd granule or outlines of a few ctinctr cclL may bo seen 
indxstmK complcto dotruction of tho cnocer with dorclopment of fibrous 
tame. 

In all tho eases treated with c^traglaodular methods no necrosis of tissue 
was found, ^\'heno\•e^ a change occurred it was a picture of gradual melting 
away of the cancer ti'suo and a derelonment of fibrous tii^Aio. One ipoamen 
had been treated lutraglandulorij wnlu two needles Each needle contained 
12 5 mg of radium and was allowed to remain m position for twenty four 
boori The operation occurrvd two weeks later Sections from this speo- 
men showed necrosis of all the tt».bUo witluu a radius of 4 nun Tho comicctivD 
tihsue itroma as well a-* the cancer form* a necrotic area \o such areas have 
been seen in (he otlwr bpecinicnf olthougli some received 4000 mg. hours 

The results oblaineil b\ oi>crntiun plus rmlium are stated bj Deiomg 
to be as follows 

F(^ patients are ab\^ and apparentlj w^ three >‘ears after operation 
Twel\-6 per cent lia>-e an. eikCcllcnt rosult- 6ixt>-aix per cent are unproved 
21 per cent unimiirovod and stdl Iuiao di&culty m urination and poU 
paiw cajxcr of the prostatic tiasue. Of the 33 cases 61 per cent have oied 
months, tho a\-cragij being ele\‘cn months after operabou. 
All had me(aj.taias Tlaj-.e coses fn whidi go^ results were obtained received 
a combination of radium boforo operation 2000 to 3000 mg houra and after 
1000 to 2000 mg Iiouib. Hcctal exsmiiiat>on two years after 
operation show ed no return of carcinoma. 

A Method of ImplanUtinn Into Proitato and Veafolei —A patient who 
presented himself uiKoveiober 1921 (No 10 109 B U I) complained 
ol no obstruction to urination but ^though the cnrcmoma inioUed 
both seminal \-e 31 cIc 3 and the membronoua urethra to an extent winch 
made radical operation impossible it seemed wise to do something 
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Although many oi the 100 cases analyzed b> Deniing, as stated 
above, leceived very inadequate amounts of radium (Go receiving less 
than 1500 mg houis, which has been shown to be too little to be 
of much value) the following table shows the leallv lemaikable ellect 
upon the vaiious svmptoms jjiesented by these patients 


ImPROVKMLNT IV S'\MI*T0M3 


Ucforc treatment UonulL of treatment 


Syinptoina 

I’crccnlujic 

I’crccntuKc 

tnlirely 

J’ertenliiKc 

I’crttnluKc 

1' rcquency 

present 

reliDtcd 

iniprot cd 

uniiiiproted 

QO 

37 0 

25 

18 0 

Nyctiiri i 

01 

57 0 

25 

18 0 

Dvsvina, 

SO 

<)0 0 

— 

10 0 

Hum ituri i 

17 

100 0 



Hciitimuy 

01 

SO 0 

7 

13 0 

Drilihlina 

70 

75 0 

5 

20 0 

Siimll ',tre iiii 

87 

74 0 

0 

20 0 

( oniploto rttoiition 

21 

91 0 



5 0 

Hcsjicluui urmc 

01 

85 0 

12 

3 0 

I’am 111 1) idv 

28 

00 7 

— 

39 3 

Piim m extremities 

) > 

59 0 


41 0 

Loss of w eight 

14 

57 1 

— 

42 9 


Of these 100 cases, only 2 developed ulceration of the lectuin, 1 a 
recto-uietlual fistula, but both weic appaientlv cured by the radium 
tieatment “With the intensive treatment now used, no ulcerations 
have developed and the patient is able to tolerate 4000 mg hours 
or more Frequently the patient passes mucus and has fiom two to 
four stools a day with discomfort or tenesmus, but these s.Mnptoms 
finally disappear There have been no seveie systemic reactions with 
nausea, vomiting oi teinpei atm e ” Dcming’s conclusions are as follows 

1 Radium gave symptomatic relief and return of normal urination m 75 per 
cent of the cases 

2 Radium relieved the pain m the back in 50 per cent of cases suffermg 
from metastases 

3 Irritation from radium can be avoided by treating widely remote areas 
m successive treatments and by alternating between rectal, uretliral, and 
vesical applications 

4 At least 1000 mg hours must be given to produce an}'" symptomatic 
improvement 

5 Fourteen hundred mg hours must be given to produce any perceptible 
change m the tumor mass 

6 Three thousand mg hours must be given to produce symptomatic and 
local results m the same patient 

7 Four thousand and 5000 mg hours m a period of six to eight weeks 
should be given if possible, m addition to needle treatments of 500 to 2000 mg 
hours through the permeum 

8 Case which did not respond to radium did not receive sufficient radiation 

9 Large doses must be given in as short a period as possible to produce 
maximum results 

10 No general systemic reactions have been encountered 

11 Combmed extraglandular and intraglandular radiations apparently 
give the most satisfactory results. 
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ncolliu ‘mmll tulK-s wuh »>iitiiiuiii^ I me of niihum cmnimtion 
(FIp oil) TTii^ were j)Iuet*i! mi that all tiic nectllw would Ik- 1 cm 
apart, ajul an effort was made ti> (ii\ir the entire sulestnncc of the pros- 
tate seinmnl ^c&^cIc!» tisMie-s Utwetii lus well ns ndpie-ent api)nrcntl\ 
uinnfe“ctc<l tissues ulwec nnd unmiul tlie ri’jiions in\ol\c<l Vbout 



Fio. Dlimm kboKlxui lorattoo of nullum Implftstationt, >cae auperflclal. wcoe 
ilo«p In tb* adJ IKt kcaiinal 

10 eiuonatKin points were tiius useil the result hemg us sho\m in 
Fig u22 m which it is difficult to diow tlie de])tli to whicli some 
of the neeellci were plnceel \o \xirtion of the prostate or seminal 
'CBicles WQs exciM-^l as the patient at that time had uo difficult, of 



Fi(l 523 — PrcuUto on rect*! esAmliu- 
um. belot% Nolo 

ot indur«UoQ ot Wl lobe ot pro^le and 
left v«lrk 



Fia oS-l. — CootJlUon foojwl on teeial 
ciATnlnmUan ku lunUu niter treatment 
Not« eomplete dkappearancie of InSJtra- 
tlon In rejlon of left vedrlo and left lobe 
of proklate 


urination ITie wouikI was hghtle packet! with game and rublicr 
protectiNe bo as to keep the radium bearing area wcU awu\ from the 
and the skin was closetl with a hmall area for cinunage 
Tlic results obtninctl are graplncnllt shown m the two clmrts before 
operation and bL\ months Inter (Hgs 523 ontl >24) Vs been here the 
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™mX!i,Tlr‘r' r'''”" V'“‘' J therefor,,. 

dmcd out the followitif' procedure The prostate was exoosed -is fr.r 

r/he 'Jrethral prostLtic tractor 

n the hladcler to draw down tiie prostate, tlius avoichn^f the necessity 

f opening the rneinhranous urethra for tliis purpose Siy hlunt div 



I'fo l/npJantinK radium into proHtate aari bcminal vchuUh after expOHuro 

through j:>cnneum without oi/cnin;' urinary tru^t Vounji?’^ Joiik prowtatir tractor uw*fl 
to draw doAji thf prostate and vthultH 


section the wJuile jjosterior surfaces of tlie seminal vesicles and tlie 
space between them were exposeti, a good view being obtained by 
deeper retractors placed obliquely in the two lower angles of the 
wound which was a little longer than In the prostatectomy operation 
Palpation showed It was possible to get well about the upward limits 
of the carcinoma on each side, and I then proceeded to insert with 
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nwllcs small ^laas tulxw each timtouiinp 1 me of nulmni efiiQimlioii 
(Up 621) Tbew, uerc placotl so that nil the needles would Iw 1 cm 
apart and an eiTort was made to itncr the cnUrc sidwtance of the pre^ 
tate seinmol Ncsicles tissues iM-twetii ns well os adjacent apparenth 
unmfected tiasucs nlw\c and around tlic regions jn\ohcd \bout 



Flo. £32.— Diaxmn lorolioit of rttdiuiD UD|>Uotalbnj. ■ome Mporfirljii, totoe 

dwp la tiv pn»tat« ood Wt •noiaal 

10 emanation jwints \eerc thua used the result being as shown in 
Fig 522 m which it is difficult to sliou the deplJi to which soiue 
of the ne«Ues were plaoe<l \o portion of the prostate nr seiumal 
\csiclc9 was excised as the patient at that tune liad no difficultc of 



Pto 623 -~Pro«t*t# oa nctJLl eumiii*- 
tlon bofoiu (HJontiod. N<rt* tri|4o d < m » 
of lodmatkia of lobo of pro^Ul* mod 
Wt 



Fio 524 — Coaditioa found oa reot*l 
e a MBlnatioo dx month* after treatment. 
Not* compWte di*flpjje*raniai of InfllU*. 
tloa In retion of left vtstlclo and left lobe 
of proefete 


uniiation Tlie wouml was hglitlt packed \nth gauxe and rubber 
protectice w as to keep the radium bearmg area well awa\ from tbo 
rectum and the skin was dosed with a small area for druirmgc 
Tlic results obtained arc grophnadli sliown in the t\\o charts before 
operation and bix niontlis later (Figa, 523 and 524) \s been here the 
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moi e radical with radium than I had ever employ ed before I tlierefore 
carried out the follov mg procedure The prostate was exposed as for 
perineal prostatectomy but with my long urethral prostatic tractor 
in the bladder to draw dow n the prostate, thus avoidmg the necessity 
of openmg the membranous urethra for this purpose By blunt dis- 



Fig 521 — Implanting radium info prostate and seminal \es 1 cle 3 after ei-posure 
through perineum without opemng urinary tract Young's long prostatic tractor used 
to draw down the prostate and Acsicles 


section the whole posterioi surfaces of the seminal Acsicles and tlie 
space between them were exposed, a good Anew being obtained b^’^ 
deeper retractois placed obhqueh m the two lower angles of the 
wound which was a little longer than m the piostatectoinv opeiation 
Palpation showed it was possible to get well abont the upward limits 
of the caicinomn on each side, and I then proceeded to insert with 
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lookal v*cll, !iq<I no nakiunl u-nne uiui liw unnon function w good 
(Case probttbK folloi^ctl alniut ono \vnt hut rcsulbi rcmorknbli gowl ) 
CoMiiENT — Tile mcthcxl <Wnl>«l In Herbst has the ads outage 
of occumes and ahilits to iiiicrt a larg<- amount o! radium oicr a 
large area. ^^ltU the use of such large tulies (12 me for tv.eKc liours) 
the posjibilits of luarkotl nccro5.ti particularis of the sesical mucosa 
IS to bo thought of No subsequent report of ca»cs and ultimate results 
has been made 

Bugl>ce* makes a hmf rcjxirt detailing recent cases m some of v.hic!i 
the rectal urethral and \ejical appUcatioua dcj>cnl)cd cUcirherc were 
eniplased and also until radium nceiUcs uliicli ha%c hetu mtrotluccd 
tlirough a suprojiubic wound which Uugbee Jios found t)ie most 
elTectiic eapcaalK wlien combined uith radium needles through the 
perineum otkI applicators intTvxlucctl tier rectum 

Bmnpus m a nport of 217 eases treated b\ radium states that 
about GOO mg hours represents the maximum safetv m rectal applica- 
tions (which IS to he cxplnintd b\ Ins use of tiie fencstratexi bougie m 
making the rectal applications) 

Thirt>-beTen patient* were treated by inscrtmg needle* direct]) into tbo 
riand tbTi>iij;h tlw ucxwimu Theot-eragndoKiijevsTuiapprDximjJtcI) 2CWn)g 
hours. Completcu records of 27 patients show that the) hs-ed an average of 
fourty moathi after treatment and that tbo duration of the di>eate front 
the onset was forty hve months k(i{d>tl) kmocr than the a\*eni^ for petienU 
not healed. Tliebe poor robulU are eapblnabte b> the fact that by abandon- 
ing the rectal and urethral apiibcntions the pennher) of tbo growth wbero 
the greatest cell aciiuty occur* was not tboroutpily irradiated. The ncodlca 
were allowed to remam long onouidi in ono location to destroy the nmbfmant 
tfrsuo immediate^ around them hut the ltM>uo wob onl) sUgiith affected 
beyond The ramum ra)-* like diffuse as tliey loBto their source and 
tb^ effect dmnnkhes propxEaively Tberefoto. instead of btmmlatuig 
hbroais and hyalmixation the naturid bomcre ot uialignaoC) dcbtructiou 
of onl) limited areas of malignant tihsue had rctultcd. At the Mereorval 
Hobpital, New \otk, results of tbo uxirk with buned cmanatwa tubes liavD 
shown that 0 5 xac of emanation, when buriod ui tumor tuAuo affects an 
area approiiiiiately 1 cm. In diameter and that to increaM) this dosage to 
throe or four times this onxiunt dow not iiKTcoisi tins area irradiated appre- 
ciably but cautc* marked (hwlrucbon of cancer ti«i*ue* with rttullmg necroei* 
Each 0 j 5 me emits (K5 me. hours this ts equal to a needle containing 12.5 mg 
radium in place for five houra, Therofore keeping needles containing 12.u 
mg. m one position for from twelve to twenty-four hours caufuoi! kxallxcd 
necroais and sloughing The desired minimal doMiga is obtained b) leaving 
ft needle bcenng 12.5 mg of rodnun m ooo poaition for five hours and then 
withdrawing it 12 mm tlio lengUi of the radium betinng portion in order 
to irradiate a second area 1 cm m duunetcr By using four needles at onco 
and ch a nghi g their poaLion three tunas, twelve budi arens, or twentj four 
aroM m two treatments will he nradiated affording appromnatcly 1500 mg 
of irradiation If to this, GOO mg hours m the rcctivl exposure and 
*v0 rag boors in tlio urethral expui>ure are added the TT^w■^r^m^tT^» oi malignant 
ti«u® U affected. In tins waj it u poittdbie to avoid the necaaily of giving 
/rom 4000 to 5000 mg hours of oxpobure, with the danger of blough and fistula 
fonnati^ the w-called radium reactions mcident to heavy dosage wlucli 
^ really due to absurpfaoa of the toxic necrotic tuitue dcDtrco'cd. It has 
our expeiieoce that approximately 2JM mg hours u, the TrviTiTnftl do^io 

uiat may be lafcly given men irj theIai)Bebtjdflndi without producing i-loughs 
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2 ounces ot icsidual mine, but dieil ot renal infection The fonith 
patient left the hospital emptying his bladder 

Baiimgei s conclnsions aie ‘^The lesults of ladinm tieatment for 
caicmoma of the prostate aic supeiioi to opeiative removal both in 
causing legicssion of the disease and m coping with urinary retention ” 

Co^LMENT Considering the fact that Baiimger’s reports cover a 
peiiod of SIX yeais and the senes of 145 cases, results are not, I believe, 
very satisfactory with the exception of the 4 cases apparently cured, 
detailed above, which are really biilhant cases Based on my experi- 
ence I am convinced that much can be accomplished, certainly by 
additional treatments thiough the rectum, urethra and trigone, as 
detailed elsewhere, if caie is used not to applj”^ in the same place and 
thus avoid bums 

In 1919, Ilerbst® advocated implantation of radium-contaming 
needles directly into the prostate through a supiapubic or a perineal 
wound “Supiapubic cjstostomv is made with a libeial openmg in 
the bladdei, bimanual examination is then made to determine the 
limits of the tumoi, by means ot a metal carrier, gold needles con- 
taining 12 me of radium are inserted into the tumoi mass 1 cm 
apart in different diiections The tumoi is converted into a pin- 
cushion A silk guide is attached to each needle and brought out 
the suprapubic wound, and at the end of twelve to fifteen hours the 
needles aie lemoved by ti action on the silk guide One such exposure 
would usually cause the removal of most of the upper pait of the tumor, 
although this can be repeated m a few weeks if found necessary As 
most of the tumor begins in the loAver pait of the gland, a second 
mtioduetion of needles is made bj making a dissection through the 
peimeum and obtaining an exposure of the lower part of the prostatic 
mass It IS well to make the upper exjiosuie first and the perineal 
foiii to six weeks later The number of cases treated has been limited 
and the duiation short ” 


One case was leported which had been subjected to prostatec- 
tomy and the tissues found malignant The patient was tieated by 
radium per rectum and uiethra without lesults and then latei seen by 
Herbst who found an irregulai, hard, nodular mass m the region of 
the prostate with almost complete retention of mine Thiough a 
suprapubic incision eight needles were mseited into the prostatic 
tumor about 1 cm apart m different directions and allowed to remain 
twelve hours There was practically no reaction After six weeks 
the upper part of the mass had almost entirely disappeared At this 
time a perineal section was made thoroughly exposing the lowei pait 
of the tumor and the needles were inserted, and allowed to remain 


111 place for twelve hours, exact number of needles is not stated 
Both suprapubic and perineal wounds headed in a few weeks “ Aftei 
a few months all that could be palpated Avas a moderate degree of 
induration along the urethra Recently examination showed only 
\ slight infiltration at the site of the tumor, he had gamed m Aveight, 
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Rhumf — TIic present situation os rcRonls tlic trcatnicnt of cnnccr 
of tlic prostntc nmj l)c suinnionzcfl ns follous (1) ^^he^, the cor- 
CTuoiua IS sufUcienth curi\ for the mdicnl operation the chances of a 
cure are cxccIJcnt probahlx o\er 00 per cent mt)i good fnnctioiuil 
results In later stages the u*e of mdiuiu alone m tlie form of eniana 
Uon poujtfl 1 me. cadi and miplantc^l into tJic i»urface of tlie prostate 
and seminal \esidc3 and oiljaccnt unin\adc<l tissues promises splendid 
results mIiicIi ha\c not lieai borne out 1)\ tune (J) Tlie use of 
racliuin, applicil \nth 'ioungs rectal urethral and c\ stosc-oinc npph 
cators tJirougli the rectum urethra and tngono has gi\cn fairli good 
results Ix)th ni tJic rdiif of siiuptouis and diniimition of tumor mass 
If possible, o\cr "H)00 ing hours should Ik. gi'cn in a ‘vnes of daiK 
treatments, aiwl often no further treitment 'vill I>e indicated Unless 
h\pertn)pii\ nflhcprcatQtci3pns>ent more or liss lessening of ol»truc- 
tuc siTuptoms ma\ l>c c\]>cct«l (1) Unscs Mith considerable pros- 
tatK ln-]>crtruj)ii\ or nith more or less eoinplete retention of imno 
Hill usunlli n.'qmrc tmnsurethral resection or jmncli operation In 
fauch cases 1)\ either parlml or suhlotnl prostotc'ctonu c'xtraonlman 
results both as to <urc of and ihsapjxarance of tumor mass 

arc sometuncu obtained! ITic ilsc of nuhum needles bos been sliowii 
bi Damngcr to be of great i>otcnc\ (4) The prostate is more fre- 
cjuentli m\oI\cd m carcinoma than aji\ other internal organ Tlio 
diagnosis can often bo made carU and radKoJ eure obtamed b\ tliur 
ough operation m which tlie entire prostate cuff of the blailder and 
scinmal %cstcle9 are rcnio\c<l ui one piece (o) The penneal route is 
the oiih one b\ hIiicIi eorlj diagnosis can be confirmed and radical 
cure obtained (0) If the medical profession could be made to rcalucc 
tiie frequcnci and uiiportancc of carli diagnosis and urge jwitients 
o\cr fiftj ^ea^s of age to como for occasional examination at which a 
careful rectal ^ntli palpation of the prostate, and search for a hani 
nodule ma\ Ihj aimed out monv inoro earl\ cases of cancer of the 
prostate would be rccognizcil and aired 
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On the supposition tliat the poor results obtained from the use of rectal 
and uiethral exposuies alone, oi from the use of needles alone, was attribu- 
table to the fact that not all of the cancel cells were reached by the radium 
emanations, the last 127 patients were treated by a combination of the three 
methods The comiileted lecords of 83 patients show that the average dose 
of radium was 19G0 45 mg hours Sixty patients (72 28 per cent) are dead, 
they lived an average of eleven and a quarter months after treatment, GG per 
cent died the hist year The duration of the disease in the patients who 
died (thirty-thiee and two-tlurds months) is approximately the duration 
of the disease m the untreated patients, 23 (27 pei cent) are ahve, the duration 
of the disease having increased to forty-seven and a third months, and the time 
since then last treatment to twenty months, an extension approxamately of 
one year m each 

Since only 8 of the 217 patients treated with radium are ahve after three 
years, it will be seen that the results aie far from satisfactory However, 
the average extension of life for one year as a result of the combined method 
of administiation is significant, and demonstrates that Iiy careful selection 
of cases and care in irradiating all portions of the gland, better results may 
be expected m the future The fact that 27 per cent of the living patients 
are now m their third j’^ear after treatment, and that a number do not show 
evidence of malignancy either by palpation or any symptoms, while only 
8 per cent of untreated patients survive to their third year, prevents the 
abandonment of this fonn of therapy Tlie results emphasize, however, 
that the treatment is applicable only to a selected few, to apply it to all 
patients with carcinoma of the prostate is to encourage false hopes and cause 
results disheartening to both patient and physician 


The writer believes that Buinpus' results show the greater value ot 
m^ plan of appl^ung ladium thiough the lectum, urethra and bladder 
The teai ol ladium burns pei rectum which caused him to limit the 
lectal treatment to 600 mg hours could have been obviated by the 
use of the fixation-clamp and special applicators My cases receive 
generally three times as much radium per rectum (1800 mg hours or 
more) without burns 

The Use of Deep Roentgen-ray Therapy of High Voltage —The treat- 
ment of metastases, particularly to the bones, often requires special 
attention This is particularly true when it is associated with severe 


pain m the back, hips or extremities In a few instances, massive 
doses ol radium have been applied wuth some benefit, but recently 
(prior to 1924) Dr C A Waters has tieated some of my cases with 
deep loentgen-ray therapy, using about 200,000 volts, which is directed 
through 10 or 12 limited portals of entr} , each for a sittmg of about 
one hour and on succeeding da^s, if possible The reaction obtained 
is sometimes considerable and piostration, loss m weight and diminu- 
tion in hemoglobin is not mfrecfuently very perceptible, showmg the 
necessity of great caution and particularly the need of limiting the 
portals of treatment, especially wheie the mtestmes aie exposed 
Really extraordinary results m the relief of pain have been secured 
m some of my cases, and it seems justifiable to predict that great 
advances will be made with the use of the roentgen-iay, and perhaps 
bj' a combination with radium even better results than those now 
obtained vill be secured 
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Br HUGH H\MPTON \OU\C MD F-\ C J lion F R I 

The first cobc of sarcoma of the proatate waa d&cnbctl b\ ‘^taffonl 
m ISS) a melanotic tumor m a chiW fi\c \card of age In 18oS, 
Ttompsou found G cases m the literature and in 1002 Uurckhardt was 
able to collect 24 cases Proust ami \ lan m 1907 published 34 
incontestable cases and m 1000 GibsoD collcctcil reports of 37 cases 
Pannentcr was able to find oO cases in 1017 In 1020 Qumb\ rcportetl 
an additional case corroborated b) optrati\c and pathological findings 
In the first edition of this 8\stem of urology I reported 1 case and 
anal\-xcd Jo ca*^ uhidi I found in the literature as follows 

Ije —In the “Jo cases in which the diagnosis has l>ocn confirmed bj 
the microscope 15 were under ten \rrarj of age 12 were between ten 
and fortv nine \ear3 of age and 8 were betneen fiftv and eight\ tears 
of age lu 4 cases the patient was less than a tear old and 3 patients 
were between scfentt Qn<lso\ent\ three tears of age 
^anous t\ pcs of sarcoma hate been present tn small cell 0 large 
cell 3 spindle cell o poUmorpbo cell 4 Itrupbosarcoma 2 angio- 
sarcoma 2 mj'xosarcoina J odcuosarcoma 1 chondrosarcoma 1 
rhalxlonitoraa 3 fibroid 1 

The tumor soon reached considerable sixe and m some places almost 
compktelt filled the peUns It nos usually utal in form regular or 
slighdt lobulated but occnsionoUx irregular and nodular The con- 
sistence wus variable sometimes firm sometimes elastic sometimes so 
soft as to git e the sensation of fluctuation In roan\ cases however 
the induration was considerable The bladder was generallt pushed 
upward and forward bt the tumor which grew backward beneath the 
base of the bladder The mucous membrane was generallt intact but 
occasionally small papillomatous intravesical outgrowths were present 
almost always m the region of tlie tngone. The rectum was usually 
compressed flattened but its walls were rarelv mfiltrated and the 
mucous membrane was healthv in all cases The urethra was almost 
always mvaded and generally stnetured Occasionallv mtra urethral 
polyps were present. The seminal vesicles have generally been found 
involved The perirectal and retroperitoneal tissues were often 
invaded as were also the pentoneum the mtestmes and the pehne 
bones. The Ivinph glands were involved m 7 of the 3o cases but 
metastases elsewhere occurred more frequentlv 
That sarcoma of the prostate is a rare disease is shown bt the fact 
that only 1 case has been detected among the immense number of coses 
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The fin»t case of sjrcoina of tlic pnkstntt vra-s ilcstnln^l H\ btan’ord 
m ISti) a melanotic tumor m a fi\c \cura of opt In If^oS 
ThoDi[»irfjri found /} coses in the literature oiid m JBt):? IJurclvIianlt niu 
able to collect 24 eases Proust and \ ion in l‘H)7 publisbeil H 
uicontcstablc eases and m 1001) ( iKson lollecteil reports of 17 cases 
I’arnimtcr was able to find oO cases iii 1917 In J920r^}jnl>' reported 
on additional cose corml>omte<n>\ ojurntuc ami patholopicnl findmp^ 
In tbc firbt edition of tins sxbtem of urolopj 1 aiKirtcd 1 ease and 
analxicd Jo eases winch I found »i the litiratiireas follows 

IfK — lu the i.) eases III niuch tin diapnoais 1ms liotu confirmed b\ 
tfio nneroseope lo xv-cti. under ten \tars of opt 12 nert Iwtuecii ten 
and fortxHimc xcars of ape and S nirc Intwi'cn fiflx and cipbtx tears 
of ape In 4 cases tbc patient was lc=kS tliaii a tear old and J patients 
wertijotwc-enscxcott an<ls.\cnt\ tlireoxtarsorapc 
\ anous t\ pes of sarroiiiQ hate Intn present \u. small all U large 
cell, 1, spiudio cell j poh nioniho coll 4 K mpbiwireoma 2 anpio- 
barcofiia 2 nixtiosarcoina 1 adcuosarcoma 1 chomlrosarfoma 1 
rhalKlonnoma J fibroid 1 

The tumor soon reached conbidtrahk siu and in some plac'es almost 
eoiuplttdx filled the pcleis It wos itbuollx oxal m fonn rcpiilar or 
slightlj lobulated but occasionallx iircgulor and nodular Hie cou 
bfetencL was \anable sometimes finii sometimes elastic feoinetmica 'lo 
J«oft as to gixe tlie sensation of fliictuntion In irioin eases however 
the iruluration was considerable The bladder was gcucrnlh pushed 
Upward and forward In tbc tumor wlucli pnnv Imckwonl Ixsiieath the 
base of the bladder Tlie niueous membrane was pc nendh intact but 
uccasionaJK auiall papillomatous intmxcsicnl outprowtha v\crt pristiit, 
alniobt alwaj-s m tbc region of the tnpouc Tlic rectum was usunllv 
eomprcbiieil flattened but its walLs were rorcK inflltrotcil und tlio 
mucous membrane was healtbx m all eases ITic urethra xvos almost 
flliravB invaded and genernllj stnetured Occasionallv mtra-urethral 
poljTM Were present Tlie semma) xesicles have pencralh been foimd 
mvol\-ed The penrectal and rctropcntoncal tissues were often 
jnvaded as were also the pentoncuni the intestines and tlic peine 
The hnaph glands were imohcd m 7 of the 3o cases but 
elsewhere occurred more frc<iuentl\ 

of the prostate is a rare disease is shown b\ the fact 
onJj 1 case has been detected among the immense number of cabes 
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seen at the Ilopital Neckcr in I’aris I have personally had 1 case in 
which the diagnosis of saicoina of the pi estate was positively made by 
microscopical examination, hut in our sci \ ice tlicie have been 3 cases m 
which a clinical diagnosis ol saicoma has been made M;\ patient, a 
man, aged fift\-one ycais, h.id sullcrcd with pain m the lover abdomen 
and icctum lor fouiteen months. Uiinary tiouble had been present for 
six months, but had onl,\ iccently become marked On rectal examina- 
tion an immense smootli mass, vhicli almost Klled the pelvis, was felt 
It was X er\ soft and homogeneous to the touch and almost completely 
obhtciatcd the icctum Only 40 cc lesidnal urine was present Per- 
ineal piostatcctomy was pci formed and the tninoi found to spring from 
the iippci poition of the prostate, the antciior two-thirds of which x\as 
appaicntlv normal 'blie uiethia and bladdei were not invaded, but 
the lattci was gieatl.\ elevated bv the huge retiovcsical mass The 
tumor was composed of soft hemorih.igic material which xvas easil}’^ 
scooped out with the (ingei 4’he patient lecovered and was able to 
void urine without difficulty and lived for almost a xear The micio- 
scope showed a saicoma of mixcd-ccll type 

In 1927^ ve made an analysis of 20 cases of saicoma of the prostato- 
xesicular legion fiom the iccoids of the Biadv Uiological Institute 
We showed that pioven cases of primaiv saicoma of the piostate alone 
aie exticmcly laie It was necessary to make a distinction between 
piimary piostatic saicoma and sarcomatous giowths which are retio- 
vesical, which do not aiise fioin the piostate, but may mxohe it later 
A case, to be pioven, must be substanti.ited by histological evidence 
Culver collected 70 cases, and the following xear Smith and Toigei'son 
piesentcd an analytical stud\ of 84 pi oxen cases The same yeai 
Kietschmci lepoitcd 2 moic, making the total of 86 authentic cases 
from the liteiatuic Although nncioscopic examination of the tissues, 
showing saicoma, has been made m all these cases, it is not clear that 
the tiiinoi began m the piostate I behex^e thex" should be grouped 
as “sarcomata of the piostate and its adnexa,” no attempt being made, 
except in those cases xvliich aic small and definitelx' confined to the 
piostate, to say xvhcic they begin, or to tiy to call them strictly sar- 
comata of the piostate Smith .ind Toigerson found that 30 pei cent 
of the cases occuiicd in the fiist ten x cal's of life, and 70 per cent dining 
the fiist foitx xeais, therefoie, betoie the age of hxpeitiophx" of the 
])i estate In onh 20 pei cent of the cases does saicoma occui m men 
o\ Cl sex'entx x eais of age 

The lound cell saicoma xxas found m 3G per cent of the cases, and 
the spindle cell m 20 per cent Othei t^^DCS found xvere ihabdomyo- 
saicoma, myxosaicoma, mixed cell, lymphosaicoma augiosaicoma, 
fibiosaicoma, chi ondiosai coma, adcnosaicoma, leiomyosaicoma and 
giant-cell saicoma 

In 1934 Cole and IMaitin* studied the literature on piimaiy Ixmpno- 
saicoma of the piostate and found only 4 authentic cases Many 
othei leported cases of pnmaix lx mphosaicoma of the piostate leseni- 

' Jour Urol , 31, SOJ, 1934 
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bled small or larpc roimd all ^rcoinata which on caaful stud\ cnuM 
bo dassificil as hjghl\ anaplastic caainoniata Tht\ |>oint out that 
saaoina of the prostate max inctosta izl to tlie regional Ixmpli nodes 
and \TScenj but not to tlic 1 k>iics m coutni(lL->tinction to carcinoma 
Tbcpositixx identification of their com. was funiLhcd b\ the metastatic 
mxQsion of the jwnca'as wliidi was piinK Ixinphosarconin but thc\ 
think that h wing s statements rclatixc to miind-cell sarcomata of the 
prostate winch lack radiosensitixitv cast doubt as to whether sucli 
cases ma\ notbelugld^ anaplastic ciircmonui Randull and Hughes 
Fwmg Ho\ il and S\ miners nil stress the fact that no Kinphoid tissue 
IS to be found m apparently nomial jirostatc glands but uone etuisider 
it in)pos:)i])Ie 

GDliert* reports 1 ease of spimllc-ctll tumor in a box agc<l eighteen 
xears and another cn*c of mxa^arconia in a patient aged sixteen years 
In these cases Gillx'rt had ilifficultx in dilFerintiating them from pros- 
tatic abscess IIis report is nceonii>Qiiiod bx a xerv etiiniilctc studx of 
the hteraturc. 

Symptom*,— Proust lias dixidetl Ins studx mto those of earix age 
24 coics and those of adxaiux'tl age 10 eases, \mong tlie^ of earix 
age the first svuiptaiu was usuallx \>aiw autl this did not cotnt on until 
obstruction to unnatioii dexelopcil roustipation uo^ often pre'=«nt 
In most eases the tumor hod reached great sue liefon, an' sMuptoms 
were present Among those patients older than tbirtx xears of age the 
dcxclopmcnt was slower In rare coxes sudden retention of unne 
occurred but often there was xerx little oliotruction to cither unne or 
feces Vt tunes owing to its softness it is difficult to difTcrentiate from 
abscess In the adult sarcoma of the prostate is gcneralix more 
nregular than hx'pcrtrophx produces leas lengthening of tbe conal and 
13 more infiltrating Sarcoma is less often accompanied by hematuna 
than carcinoma whidi is luiually much harder aud charflctemcd by 
mdurated prolongations mto tlic region of the Sseuimal xcsides In luy 
case the consistence was muc*h softer than is cx-cr seen in aunple bx per- 
trophx and the immense smooth, globular moss could nox er hnx*e been 
mistaken for carcinoma In a recent studx of 20 eases of sarcoma at 
the prostato-x esical region I found the sxTnptoms x ancil considcrabK 
according to the extent an<I ihrection of the growth In manx cases 
the tumor was (juito lai^ l>eforc aiix sxmptoma dexelojied, I rcssure 
upon the unnurx tnict and rectum results m difficulty of urmation 
and defecation \Mitii the bladder floor is greatly elex atc<l by the large 
retrox-eaical mass tlic bladder capocitx may be greatly reduced and 
lunation become frequent AMicn ulccrotiou of the xesical and ure- 
thral mucosa occurs, hematuna is present If the growth is x-ery 
extensive imtahon of the sacral nerxe roots max occur resultmg 
m sex-ere lancmatmg pains m the sacrum aud along the conrw of the 
s^tic uerxiM Edema of the lower extremities frequently occurs 
xrostnictiou of the ureters b\ the retrox-esical growth max lead to great 

J ur Uti 1, a, ttJ 1U34, 
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dilatation and iinpaiiinent of renal function Cachexia eventually 
develops 

Diagnosis —When the saicoina has oiiginated in the prostate itself, 
the diagnosis fioni othei tumors ot the prostate is sometimes quite 
difficult In a few cases the induration has been almost as hard, and 
the sill lace as ii legular as in caieinoma ol the pi estate Ewing believes 
that some of the cases diagnosed saicomata aic leally soft caicinomata 
When the tunioi is elastic in type and glows upward into the lateral 
and median portions of the piostate, and pioduces lobes which pi oject 
into the bladdei, the diagnosis horn benign prostatic hypertrophy may 
be piacticallv impossible In a lecent case (BUI 22498) on rectal exain- 



Fia 625 — Photograph of apccimcu removed at operation Microscopic diagnosis — 
sarcoma of the prostate BUI 22498 


ination a huge, elastic enlargement of the prostate was discovered 
Cjstoscopv revealed a tremendous intravesical giowth of the median 
and lateral lobes A diagnosis of benign prostatic hypertiophy was 
made, and suprapubic enucleation by Dr Gordon M Dean was earned 
out without much difficulty The specimen (Fig 525) weighed 695 gm , 
far more than any hypertrophy we have ever enucleated Microscopic 
examination of the tissue showed mixed cell sarcoma of the prostate 
Deep roentgen-ray therapy was advised, but the patient refused 
The patient has been followed 2 years and has lecent evidence of 
recuirence This is the onlv case of saicoma of the prostate in the 
records of the Brady Uiological Institute m which enucleation has been 
earned out, as in benign enlargements 
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As described in the second edition of tins book, our first case was 
that of a man with a huge soft prostate At penneal operation a 
pultaceous mass was encountered, which could be scraped out with the 
finger It was found to be a round-eell sarcoma There T^ere no 
delimiting capsules ami enudcatioii could not be earned out, nor the 
operation made complete 

In the thml case (Bl I I I5SS) oi)crute<l upon b\ Dr Colston, the 
tiunor was ^.t^o^Ci>lcal distant from the prostate and could not be 
remo\‘cd entircK 

In cases m which tlie sarcoma originates m the adnexa of the prostate, 
retTo\ csicol tissues m and around the seminal ^ esiclcs \ asa deferentia 
aiMl lateral ^qUs of the bladiltr the prostate mQ\ not become m^ol^cd 
until late and in some cases is not m\oI\cd at all Net the condition 
should be treated as a probkm along with tliose of simple sarcoma 
originating m the prostate The sviuptoins the pressure upon the 
rectum bladder and ureters on. (putt similar to those beginning m the 
prostate In such cases a goodlN portion of the prostate ma\ be 
perfectl\ normal the tumor in\‘ndiiig onl\ its upper portion and then 
unrocdiatch extending widch in each dnection in the form of a great 
retroNesical mass which is usuallv smooth and often quite soft Cases 
that are irregular and mdurated lui\*e been reported The rectum is 
often so greatl) compressed that defecation is almost impossible The 
tngooe and floor of the bladder are often pushed so far forward as to 
leaNe verj little bladder capaciU This is well shown bj cN'Stoscopj 
and cj'stc^rapbj The uixtliml orifice in such cases is generallN normal 
and the postenor urethra not much increased m length In the case 
which we haN-e describetl nboNT there was tremendous increase in the 
length of the prostatic urethra produced b\ the immense sarcomatous 
lobes which extended far out into the bladder Carcinomata of the 
prostate arc m rare instances extremely soft sometimes a result of 
hemorrhage into the tumor at others necrosis of the malignant cells 
In such a ease it ma\ bo impossible to differentiate from sarcoma 
Sarcoma of the prostate mo> also simulate abscess which howcNer 
13 usually not so extensi\e more smooth more circumscribed and 
more defimtclj fluctuant than sarcoma 

The age of the patient is one of the moet important diagnostic pomts 
to consider -Vs mentioned abo\'e the great majont> of sarcomata 
occur before the ago of prostatic liN'pertrophN or carcinoma but here 
sgain there are exceptions In most cases the great moss of the sar 
coma hen well alx)\c the prostate which maj be onli slightlj mvohed 
The tumor present is reaUv a retrovesical mass often of great sue 
before the patient apphes for treatment. In some cases there is quite 
a distance between the prostate and the enlargement as will be seen 
later on The diagnosis between sarcoma caremoma and hN'pertrophy 
presents \ erj httle difficultj m most cases. 

TreatmeaL — In Noung patients operations have been absolutely 
unsuccessfuL In the adult the results ha've not been briUiant but 
several cases m which the patient was rehex ed for a considerable period 
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aie on lecord Spanton, in 1882, enucleated thiougli the perineum a 
very laige saicoma of the prostate, but the patient died on the followmg 
day In 1894: Socin removed a tumor the sv/e of two fists through the 
anus and rectum, without injury of the urethra oi bladder The 
rectum was then sutured The patient showed no evidence of recur- 
lencc for three years Verhoogen, m 1898, extirpated the prostate with 
its capsule and urcthia after division of the membranous urethra The 
patient died latei of a reciurence of the sarcoma 

Owing to the fact that sarcoma of the prostate generally begms m the 
upper portion of the posterior pait of the gland and rapidly involves 
the capsule and letiovesical structures, it seems probable that radical 
measures can never be as successful as m cancer Sarcoma may remain 
encapsulated, as m Socin’s case, and a complete extirpation through 
the perineum may be possible The suprapubic route will probably 
not be available, owmg to the letrovesical chaiacter of the growth 
Siipiapubic drainage may be necessar\ m some cases 

Of the 3 cases, which have been subjected to operation at the Brady 
XJiological Institute, m onl} 1 was apparently removal of the tumor 
possible The operation was tollowed by relief of obstruction for tvm 
years when the tumor recurred In the other 2 only a partial extrac- 
tion was obtainable, and nothing of value accomplished In the 22 
cases seen at the Bradj^ Urological Institute, we have found it possible 
to divide them mto four groups 

Group 1 —Primary Sarcoma of the Piosiute, 3 Cases —Two of these 
patients were undei forty yeais of age The symptoms had been 
piesent eight months and foui years respectively, and both were char- 
acterized by marked obstruction, one resulting m great frequency of 
urination, and the other m complete retention, or catheter life Treat- 
ment by means of deep roentgen-iay and radium theiapy resulted m 
a remarkable disappearance ot the tumoi mass, so that m both cases 
the prostate was practically noimal when the patient was discharged 
The conditions piesent on admission are shown m Fig 526 Figs 527 
and 528 show the rapidity with which the tumoi disappeared One 
of these patients v'as followed for three yeais, and showed no evidence 
of recurrence In the other case the patient died of metastases 

Group 2 — Saicoma of Both Proiiatic and Retrovesical Regions, 11 
Cases —Of these 11 cases, 3 patients were over fifty years of age, 7 
between nineteen and forty-one, and 1 only fifteen months old The 
sNinptoms had been present under one year in 6 cases, one year, 2, 
two years, 2, foui years, 1 The onset symptoms were pam, 4 cases, 
difficult} , 6, frequenc}', 7, hematuria, 0, difilculty of defecation, 1 On 
examination the tumoi mass was found to be large m 3 cases, very 
large in 7 cases , and apparently confined to the prostate m 1 case In 
this case it was evident later that a mass of sarcoma had been present 
beyond the reach of the fingei, high up back of the bladder, from which 
it involved the rectum, eventually fillmg the pelvis and even mvading 
the retroperitoneal glands Eadium was applied to the prostate, which 
alone was thought to be involved, through the urethra, trigone and 



TRE iTMS\ T 


017 


rectmii and roultca m a rttura of tlie prostate to apparenth nnnnai 
cooditioD FrcqucncN and of imnation completcK dis- 

appeared RcalnmS die need of deep rocntRcn-ni\ therapi tbi3 wm 
ordered for the patient but throopli a iiiulmp not gta cn Subsequenth 
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F (0 6 *0 — Chari of exasunattoQ In oaM of mrooia of tb* pro*tmt« 1 ixx- 
tmo aopMt ■boaiaclmmcntf tumor Inrolrlocth* «ntlr« pn7«tate artd th« abov* 
3000 ms. rMlium s^Aea, M Indicntod U u om fKtioxi ahovliic tb* buoar xlrran^ 
obUteroUn* th* rootum C radjiuD tiutmrnt appard through urothra, 900 mg. BUI 
lows 


the retroN esical and pen-rectal niajss greVi bo nipidh that deep roentgen- 
raj thcrapj was of no \alue Tins case shows the importance of carij 
diagnosis and ier\ thorough treatment both with radiuni and deep 
roentgen ray tUerapj 

Three of the patients m this group wero \i.earuig biipnipubic dramage 
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tubes, and m 3 there was residual urine of 40, 125 and 200 cc respec- 
tively In all cases radium was applied through the rectum, urethra and 
bladder, and in some instances it was supplemented by deep roentgen- 



Fio 527 — Rectal chart (same ca^c as Fig 520) one month later after huMng had 2900 
mg radium Note the great reduction in the tumor BUI 1059S 

ray therapy In 1 case (Fig 529) the patient is still well, now almost 
eleven years after the beginning of the radium treatment Although 
in the other cases there was a remarkable immediate improvement in 



Fig 528 — Rectal chart (same case as Fig 526) made by Dr Colston tao weeks later 
Note that the prostate has returned to normal in size, and is only slightly mdurated 
Vesicles also only shghtly mdurated BUI 10598 

the symptoms, and great regression of the tumor, these patients have 
ultimately died of sarcoma If it had been possible m all these cases 
to have gn en a complete course of deep roentgen-raj^ therapy, and to 
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ha\e followed tbu up rejwtitious of tliC tn.'atment at 3uffic»iitl> 
frequent mter\ala, it i 3 possible tlmt other patients ui this group 
would ba\-e betu curwl 



Fjo £30 — Clurt Abowla< ro«lftl cxuilDAltoa. The uinior hall ot th* prD«t&te U 
•){« uul &Uac«t (uimaL Tbi Ctuoot lav«£lc« tb« npper half ot the aracUte ud oomipim 
Ibo T*c»ao( the ^o■Le^ buckler and Uuni «alU ol Um pelvia. PaUent waa fortr-ooe 
yoarg of acB and admitted on January eocoplalninc of Ntry difficult and fra- 

(foent Tinnattnn. tl# raeel\'«d radium appUeationa par rartum, loo mg. by urethra, 
SOO mg- through tha trlgoM lUO mg \ooog'a racial raduus applicator being oaed, 
aa daacribed on p H03 Within two mooUia unnatlon bad retumod to oormal and tba 
iatro\‘ecKal and pioatatis mam had completely diaappaarad Exanilnatioa on January 
ir 1031 abomd that Uia pioatate and \«alolea were only alighUy enlarged and indurated 
and tha patient waa antirely free from aymptome and hla eCb^tlon waa axceUtnt. On 
Nervember 3 193^ his phy^dan vrota that tba condition vaa abadately perlaot and 
that tbaie bean no raecuTeooe E. O BUI 60&t. 

Group 3 — /irw Ca^es wi fTAicA fAe Sarcoma Did Ao< Intolrt the 
Prostale but Formed a Large Peirorestcal Mass Intoitmg the Region of 
Seminal Vesides on Both Sides — Agea over fiftj tears 4 cases four 
^ ears, 1 Symptoms had been present for one j'Car m 3 cases and leas 
than one j car m 3 The onset symptoms were pam 2 difficulty 
of unnatioti, 3 frequeuej 3 bowel obstruction 3 Examination 
showed the tumor of considerable sue m 1 case \er> great m 4 a %ery 
large rctro>esicaI sarcoma is depicted m Pig &30 mdurstjon none 
slight ml rectal obstruction slight 1 -verjgreatS bladder obstruction 
alight 2 \eiy great 1 retention complete 1 glands not palpated m an> 
case Treatment radium 3 cases m all with marked improement 
suprapubic dramage 1 no treatment 1 Treatment waa meffectual 
m all these cases It is evident that we should ha^e employed deep 
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loentgezway thciapy vigoiousl> lu all these cases [t is possible that 
better lesiilts might have been obtained 



Fia 530 — Chart of rectal a\ainuiutioii Largo globular, soft, retrovesical tumor 
involving only slightly tho vesicles and not the prostate Patient was fifty-one years of 
ago, and admitted on January S, 1910 ivitli great difficulty of defecation and urmation 
Tho duration of symptoms was about six inontlis Full courses of radium treatments 
were given without ofToct At abdominal operation to relievo intestinal obstruction the 
bowel was found to be invaded with sarcoma Tho condition was improved at time of 
discharge No further report II L , BUI 4S1 1 

Group 4 — T/iiee Cases in Which the Sarcoma was Neither in the 
Region of the Piostate oi Seminal Vesicles, but Off to One Side, Retro- 
vesical, and Attached to oi Fairly Close to the Pelvic Wall —All these 
patients weie young adults, with symptoms of only three months m 2, 
and eighteen months m 1 Symptoms pain, difficulty and frequency 
of urmation, only 1 with rectal obstiuction The tumor was moder- 
ately large in 1 and very large in 2 In 2 cases the consistence was very 
soft, and in the thud very hard In this case (Fig 531) the tumor was 
attached to the pelvic wall, and was thought it might be an osteo- 
sarcoma Radium and deep roentgen-iay therapy weie employed 
with wonderful effect m this case, and the patient is reported well, 
now seven and a half years smee beginning treatment One patient 
has disappeared, the third, which was the smallest of the 3 cases, was 
subjected to perineal operation with the hope of a radical excision, but 
it was impossible to lemove the deeper poitions of the retrovesical 
tumor Radium was implanted Exammation two years later showed 
extensive recurrence Roentgen-ray was not employed. 
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( onrliiMii/ii — XiiaUiiii;? tin. 22 caM*3 «Ii-3cnl>ctl ni tin four ue 

fiiwl tlial tht tuiiuir wuj lar^ m 7 \cn Inr^'c or liup. ui 1 1 

appaiTnll' nuill in 1 In S tan.-d tliLre was U(» iinliiration in I it uos 
Lipht m 7 iiuxKratc ainl m onh I \cn IinnJ rhin, was no rectal 
coinprciuion or mtIiliou in 12 ca.'cd In tlic other U) cassi it wnd 
sli^t 2 UKMlerate 5 cun idinhli 4 alint>t cumplctc 1 \ epical 

obstruclion n<int i h™ht b iixjilinitc con icIcralilL t* coinjilclc 1 
Glamli found on ntlal exauiuialion in «nl\ 1 c-as; TIjl tumor did 
not m%'at!e or ulcerate uit<i th^ mucti'a <if either the hlidiltr or rectum 
m an\ fa-H ‘^\entcen jutitiitd wtit uhjen'tnl to nidjolIierap% h\ 
^oiinzs imple applicator fa tiniil h' nuaiis of a (lamp to tin 



I (<>. — (tsrl of r^tsl t a. Larc> bard. hJ' w tuuv r iut.ix bnl to 

olrma lb* un.^r jv rtr D Tb^ w»4 

f OOF ooil A<lQiittFrl OD Cvt la>r 1~ UI' with ■ bl tory d paia in tbft tower ol Ucocn 
U f thn« aiontLA. Oa xlmiuj' a hu n cnplsuit vod Lfficutly OLCui frrqueocx of unootk a. 
Riftinm ^caii ro«aiz*a-rsy tbrrwpy (two «arh> re«idte'l ta w n{>«i 

MuM t tV u Pojteot rep# rte.1 w»J! or w r«\eB »ad D^haJf yean It. il., UUI 

tahle In a few cH'Cs deep n^Dt^en ra\ therapv was cmploted os 
welL The results were nepatne m j marked impru\ement with 
practicaiK complete di appearance of the tumor mas^ in ‘J apparent 
cures m 4 Two of tht^e patient hate l>een followed se\en and one- 
half %ear3 and elcten tears and arc reported well 

Final Cf nflnti ,nji — \s we ha\e shown alK>ve •^rconia \er\ mreK 
in'oleM the prostate alone On the first examination there is usualli 
a retrovesical mass mvolvin;; the res«»n of the seminal \esicJes and the 
prTfttate vi that it i iTDp«rs ihle to find where the disease onjpnaled 
The term sarcoma of the prostate has Ijcen rather looselv emploved 
As shown m this series of cases sarcoma m the prostato-vesicular 
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roentgPU-raA t]ierap\ ^ igoroiislv in all cast's. It is possililc* that 
better results might bate been obtained 



Fig 530 — Chart of rectal examinanon Large globular, soft, retroresical ruruor 
involving only slightly the vesicles and not the prostate Patient tvas fifty-one years of 
age, and admitted on Januarj* S, 10 1C ivith great difficulty of defecation and unnanon 
The duration of symptoms vras about six months. FuU courses of radium treatments 
tvere gii en vnthout effect At abdominal operation to reheve mtestmal obstruction the 
bowel was found to be invaded with sarcoma. The condition was improved at tune of 
discharge Xo further report R, L , BUI 4S11 

Group 4 — Three Cases in Which ihc Sarcoma was Xeiihcr in the 
Region of ihc Prostaie or Seminal Vesicles, hni Off io One Side, Bciro- 
tesical, and Attached io or Fairly Close io ihc Pelric Wall. — AH these 
patients tvere young adults, tvith svmptoms of only three months in 2, 
and eighteen months m 1. Symptoms, pam, difficulty and frequency 
of urmation, only 1 with rectal obstruction The tumor was moder- 
ately large m 1 and yery large in 2 In 2 cases the consistence was yery 
soft, and m the third very hard In tlus case (Fig 531) the tumor was 
attached to the pelvic wall, and was thought it might be an osteo- 
sarcoma Radium and deep roentgen-rav therapy were employed 
with wonderful effect m this case, and the patient is reported well, 
now seven and a half years smee beginnmg treatment. One patient 
has disappeared, the tlurd, which was the smallest of the 3 cases, was 
subjected to permeal operation with tlie hope of a radical excision, but 
it was impossible to remove the deeper portions of the retrovesical 
tumor Radium was implanted Exammation two years later showed 
extensive recurrence Roentgen-rav was not employed. 
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Ciinchijtiun — tlu 22 can’s iIi’nnlKtl iii tiu four groups wc 

fiud timt tilt timu)r was in 7 canH \tn Iarj,T or liugu in 11 
nppaantl> small in 1 In S cases there was uo nuluration in I it was 
sli^ilit ui 7 nKxKmtc ami in onlv I \eiw linn! Dna was no rectal 
coinpR'ssion or (Kxlasion in 12 cases In the oilier 10 case’s it was 
'hRht 2 iiKMlinite 1 am Klemhli -1 aliiiu. t evinjiletc I Vcbicnl 
obstruction, none i slight 0 muderute 1 coiisi<!eml)lt li comiilcte 1 
Glands found on n’ctal exuinmation in onK 1 cos. Tlic tumor did 
not m\fldc or ulcerate into tlu inncosa of either the bladder or rectum 
m an\ case S,\entexn jwitientH wen ubjeeteHl to rnlmtiicmpe l)\ 
\oeinps simple apiilicntor fastene’tl b' means of a clamp to the 



jII — Chart of iwlal nJen3{tLaiinD Lajitr hanl jrioljuUir tumor ■ttadicil to 
l*hl* *ik 1 ln\'olMim the u| jier i»3rtioQ of \oUcle The iMlieDt «oi t«onty-*o\en >een 
M* ADd kdreiUett oa Ortoher 1~ 1017 «llb • ||l■ta^ ot jtaiii m the lo«cr abdoniea 
lor toontha. On culD]r**ioD bU com|>U)Dt maa cliSkuliy nmi fnHiacney of uriiiAinn 
Anti deep rocotKen>ra> tberapj (two kerlr* emch) rt?Aulted In a rapid dUappear 
*riw ol tb« tumor Patient rejorlc^ well now Mven and ono-half j’eATf R. il., BUI 
Mot 


table In a few cases deep roeutKCD ra\ therQp\ was emplo\e‘d as 
^•-IL llie results were ncfrriti\c m 5 marked unjiroNcmeut with 
practicall\ complete disappcanincc of the tumor mass in 9 apparent 
m 4 Two of tlicse iwticiits Jiiete been follotretl sc'cii and onc- 
jears and clc\en ^ca^s and ore reporteel well 
i'vial Conchmons — Vs ^ve ha\c shown al)o\e sarcoma \cn rareh 
Bi'oKes tlie prostate alone On tlu first einiumation there is nsualK 
^ retroteacal mass unohinR tlic rcpion of the semmal eesides and the 
Potato 80 that it is impossible to find where the disease onginated 
ihe term sarcouia of the prostate hos been rather looscit cmplojcd 
shown in tins senes of cases sarcoma m tlie prostato-ACsicular 
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legion Clin be appiopriately divided into four gioups i, thobe originat- 
ing in and involving the prostate, but not the vesicles, 2, those involv- 
ing both piobtate and vesicles, oiigin not certain, 3, those oiiginating 
111 the legion of the vesicles, and not involving the prostate These 
form the inajoiity and usually become huge retiovcsical tiimois These 
leprcsent the class sometimes called ictio-vesical Siii comas, 4, tumors 
adjacent to the vesicle and behind the bladdei, but possibly spimging 
fioin the pelvic wall One-half of these tumois appear m men under 
thnty-six ycais of age They aie characteir/ed by a very rapid giowth, 
iiici eased fieqiicncy and difficulty of iiimation, and giadual develop- 
ment of obstiuction to the bowel In the majority of cases, they aie 
lemaikably sensitive to radiotherapy The mass disappeai*s more or 
less completely as a lesult of ladium applications through the lectum, 
uiethia and bladdei Deep roentgen-iay theiapy should be employed 
In many of our cases this pioved to be impossible Had it been done, 
I believe the number ot cuies would have been far gieatei Even so, 
3 appaient cuies, 1 over seven and one-half years, and another over 
eleven yeais are lecoided The fiist case of sarcoma to be cuied by 
radium tieatments was appaiently that lepoited in this chaptei of 
Cabot’s “Modern Urology” m 1918 This patient was lepoited by his 
physician to be well almost eleven yeai's aftei the radium treatment 
was given 

The prognosis m saicoma of the pi estate and its adnexa m the letio- 
vesical regions theiefoie is not hopeless, and a consideiable number of 
cuies should be obtained by intensive radium and deep loentgen-iay 
theiapy 

In general it would seem probable that opeiative intervention m 
cases of sarcoma of the pi estate which aie extensive enough to be 
diagnosed clinically should be limited to the relief of obstruction or 
to the tieatment of complications, such as abscess foimation 
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PROSTATIC CALCULI 

Ht HUGH H\Ml»TON -iOlTvG MD t ^ Han F R I 

It 13 now tlic custom to closaifN prostiitic cnlctUi as cndoRCJious, and 
cxo{;tDOUs> Lndogtnous calculi art those wludi form vntbm the sub- 
stance of tlio prostate llitN nr« the most mtercating because of the 
difficult\ expentneed m cxplaming their origin location relationship 
to otlier prustatic pathuloRx prostatitis luptrtropliN cartnioina etc. 
The exogenous calculi art those found in the prostatic urethra, either 
ha\'iiig de\cloix:<l there in pockets (ili\crticula etc ) or ha^ mg reached 
the prostatic urethra from the kidnc\ , ureter or bladder 
^^e have rectnll^ made nn cxlinustuc stucb of 100 cases of calculi 
of the prostate found m the records of the UnnU Urological Institute 
Tlic coexistent patholog\ m these eases is gi\*eu m tJie following 
tabulation (Table 1) 

Tabu 1 — Coismurr Patboumt iw 100 Cabu or PacKTATio Calcuu 

Cwa. 


Ctlrali »lth tRolcn atlrnomBlB of (be pBOatfite JO 

Calmli «itii proctelltk, ebruile ^ 

CbIojU rltb pcTMUtilU UkJ eardoomB 3 

Cileoli foEoviait proctelle aL«coM 0 

CbIchII In prokinlie (omo, foUowlDR pnieUleclomy 
(^CDii In prcMtele «IlbcKtl dUnlcal erldeDce of proetiiUlU 7 

Calculi In utride I 


Tlie age at which prostatic calctih of all X\ pcs were noted is twenty 
to twent> nme jeurs I tbirt\ to thirty nme years 8 fort> to fortj- 
ninejeors 10 Wty to flftv-mne years 31 sixty to sixtj -nine years 24 
seyentj to seyentj-nme jeare, 14 cightj to eighty nmeyears 1 

A further analysis of eases in which penneal proatato-lithotoinj was 
done shows that the age of ihoee not ateoewt^ with prostatic hyper 
trophy ifl thuty to thu^-nino years, 1 fortv to forty nine jears 4 
fiftj to fiftj nine years, 6 sixty to aixt> nine jears 10 seventy to 
seyenty nine y ears 2 total 22 cases There were 46 eases m which no 
operation was perfonned Many of these were of prostatitis and not 
adenomata. 

The age of those tn ichteA prostaiia hypertrophy was present was fifty 
to fifty -imjo jears, 0 sixty to siitj-nme jenrs 8 seyentj to seventy 
nmejeorSjS eighty to eighty sime years 1 total23case3 

PBOBTATIC CALCULI OF ENDOGENOUS TYPE, 

In 06 of our cases the calcuh were found withm the substance of the 
prostate. As wiU be seen m Table 2 one-half the cases were associated 
with chronic prostatitis and 29 per cent with benign adenoma of the 
prostate. 
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Pathology —Endogenous calculi foim within the substance of 
the prostatic gland, with oi without prostatitis They vary m size 
and number, as shown in Fig 532 The presence of calculi leads to 
inflammatoiy changes in the prostatic tissue, as shown in Figs 533 
and 534 The calculi had to be removed, befoie tlie sections could be 
cut, but the acmi and spaces from which the calculi were removed are 
plamly seen, and the pathological conditions piesent are described in 
the legends 



Fig 532 * — Photograph, natural size, of calculi removed from 8 B U I cases, patho- 
logical numbers of which appear below specimens Careful chemical analysis of the 
calculi in these groups shows calcium oxylate and phosphate A section of the largest 
calculus shows concentric layers very similar to those seen in urinary calcuh, in this 
instance calcium phosphate There was no central soft area suggesting orgamo nucleus, 
nor was it possible, by chemical methods, to determine the presence of amyloid m any 
of the calculi 

Group 1. Cases of Prostatic Calculi Associated with Prostatitis — 
Etiology —A history of gonoirhea was noted m 36 cases (54 per cent) 
In these prostatic symptoms developed soon after the gonorrheal 
infection, and often contmued for many years It was generally 
impossible to differentiate between the symptoms produced by prosta- 
titis, and those by calcuh In one patient seen by me, sufiermg from 
acute retention, due to a gonorrheal prostatitis many years previously, 
the mine was removed by suprapubic aspiration six times before he 
began to void He recently returned, and a large calculus could be 
felt m the prostate (Fig 535) For many years he had been treated 
by various physicians foi chronic prostatitis, massage having been 
earned out upon a prostate full of stones, and sounds passed foi a 
supposed stricture of the prostatic uiethra with excruciatmg pain 

It is not always possible to determine whether the prostatitis pre- 

* Figs 632 to 542 and Figs 545 and 646 repnntcd from Tournal of Urology, December, 
1934, courtesy of Williams & AVilkms Company 
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ccilca the dcNcIopiuciit of the cnlculi hi rare iiibtancea ciitlogtnoua 
calculi \\ork thtir ^\■a^ into the natlira and arc pus5cd vntii the nnne 
\anou 3 authors lui\o ascnbctl to corpora uinjlaceu u cauwiti\c mflu- 
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Fio SC] — f^lon bg*UiC luur tnol c*(.b aunvustltnJ )> ourini infbnmtUoo 

ifi^tntloa la this up]rr Ckkl • ct knn «cn> louod. Tbe tcciloa in tbU u«o «u ttUm 
from tbe ]o*lerior ItnarlU or loir then bdog aJcnoibstou« UtmJ loin, «hkh >bo»«i 
DO ia/ectioB iod ao tlooft. Tbe ttooc* rratotctl before ^etltonhsK tUmie U U I 
'WCe>, 

Fio. 504 — Clmoj^ proaUtItU «i(h ealcuU fVlov an ntd tao ndni fumuAtk^ 
hr lOtiLM t afUmmul firy Infil tMiltnn. In (be UplPCT liftli of tbo 6HJ lOTRO adot, Cicb 
CDStaiohiK a eslnlua. are fUTTTKUxlrd b> murbioSaniaialKX) TV alonci acre rmto cO 
B Di 2010 S 
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Fi(^ St*,— PrueUtic calculi In pattenl |lftr-fe«\ca jowa, abo bad BDOoirboal 

proet t[tU at aea of nineteen >Rua. Uub^qaent dertloptnent of etrichm*. twiiale 
paa»d innumerablo timet, Proetatie inaieti^ for iXan (eleDabcni) Calculi probcUy 
praaent all thlt time removed In 1034 throu^ pennetun with nllef of atjlcttiita, eeneit. 
todo peyoboela, eto. BTJXllbO 

Fici. 630.— llnlUpie proetatie calculi Oaq^) in piitient ft*?U fortj three jaara. Hb- 
tory of KononVa, difBddty and fteqoeney of unoallon for rinhtern mootha. PerineaJ 
ramoTal of calculL 13 tJ I 2033 1 



92G 


PROSTATIC CALCULI 


ence in the development of endogenous prostatic calculi. According 
to Thompson, corpora amylacea, having attained the size of their 
inclosing follicle, act as foieign bodic.s, and in consec{uence of the 
general law that all mucous membranes, when sufficientlj'- irritated, 
throw out a deposit of calcium phosphate and carbonate, ultimately 
form calculi The amount of caithy mattei varies from 45 to 85 per 
cent The numbci of calculi pieseiit may vaiy fiom one to several 
bundled They are generally a little less than that of a barley-seed in 
diameter, but they may range in size fiom 2 mm to 3 to 4 cm 
In one case m which the patient had had gonoirhea fifteen years 
befoie, there were no symptoms until about eighteen months before 
admission C’atheteiization was then requited Fig 530 shows the 
very huge mass of stones that were piesent m the lateial and median 
portions of the piostate They must have been there much longer than 
the eighteen months After peimeal removal, in which no hyper- 
trophy was discoveied, the patient was rhschaiged as cured 



Fig 517 — Rectal chart showing largo area of calculi in right lobe of prostate m 
patient, aged forty-six years, with history of gonorrhea twenty-one years previously, 
and nocturia every two hours Calculi not delected by cystoscopc Removal of calculi 
by perineal prostatectomy Removal of small bar, but not lateral lobes Cure BUI 
175 19 

In one case an isolated haid area, palpable in the right lobe of the 
piostate, was present (Fig 537) It was apparently of thud degiee 
mduiation, and a diagnosis of carcinoma was consideied until a 
roentgen-ray was obtained, which showed calculi m the piostate, 
much more extensively distributed than was made out on rectal exam- 
ination (Fig 538) 

Symptoms —As a rule prostatic calculi of the endogenous type, 
associated only with prostatitis, cause but slight disturbance, and the 
gland may be hlled with calculi, and yet no marked symptoms occui 
On the other hand, symptoms of irritation, pain (local and referred), 
various sexual and urinary symptoms, as will be seen m Table 2, may 
develop As shown m this tabulation, in about 50 per cent of these 
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cases gonorHicfl ^\■oa prc^nt ft « notc\vortfj\ that sexual sNnuptoins 
'ffcrc present 11101)1% olxiut 21 per cent of the cases although the calculi 
%\'ere often m and annuKl the ijaeulatorN ducts and somctiuies the 
seminal %csiclcs Unnnn sMuptoms were far more common e 3 pcciull> 
frvquencs and tUsvina and cwu complete retentum The ni.nt> of 
hematuna indieati'S the mfniiuine\ with which tlic^ calculi project 
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ence in the development of endogenous prostatic calculi According 
to Thompson, corpora amylacea, having attained the size of their 
inclosing follicle, act as foreign bodies, and m consequence of the 
general law that all mucous membranes, when sufficiently irritated, 
throw out a deposit of calcium phosphate and carbonate, ultimately 
form calculi The amount of eaithy matter varies from 45 to 85 per 
cent The numbei of calculi piesent may vary fiom one to several 
hundred They are generally a little less than that of a barley-seed in 
diameter, but they may range m size from 2 mm to 3 to 4 cm 
In one case in which the patient had had gonorrhea fifteen years 
before, there were no symptoms until about eighteen months before 
admission Catheterization was then lequired Fig 536 shows the 
very large mass ot stones that were present m the lateral and median 
portions of the prostate They must have been theie much longer than 
the eighteen months Aftei perineal removal, m which no hyper- 
tiophy was discovered, the patient was discharged as cured 



Fig 517 — Rectal chart showing large area of calculi in right lobe of prostate in 
patient, aged forty-six years, ivith history of gonorrhea twenty-one years previously, 
and nocturia every two hours Calculi not detected by cystoscope Removal of calcuh 
by perineal prostatectomy Removal of small bar, but not lateral lobes Cure BUI 
17539 

In one case an isolated hard area, palpable in the right lobe of the 
prostate, was present (Fig 537) It was apparently of third degree 
induration, and a diagnosis of carcinoma was considered until a 
roentgen-ra\ was obtained, Avhich showed calcuh in the pi estate, 
much more extensively distributed than was made out on rectal exam- 
mation (Fig 538) 

Symptoms — As a rule prostatic calcuh of the endogenous type, 
associated onh" Avith prostatitis, cause but slight disturbance, and the 
gland may be filled Avith calcuh, and yet no marked symptoms occur 
On the other hand, symptoms of irritation, pain (local and referred), 
various sexual and urinary symptoms, as AVill be seen m Table 2, may 
develop As shoAAm m this tabulation, in about 50 per cent of these 
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cases gonorrhea was present It is notcuorth\ that scximl 8^^llptonl3 
werepresentmoiile alwut 21 per cent of the cases although the calculi 
uere often in and around the ejaailnton ducts and soinetuncs tlie 
seminal \c3iclcs. Uniian H\niploms were far more cominou especially 
frequence and (h^unu, and t\tn complete rvtcntiou The runty of 
hematuna indicates the infrv<\\ienc\ %Mth N\luth thc-'C calculi project 
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into the urethia Pam is lernarkable by its compaiative rarity, and 
it IS noteworthy that 9 per cent of the cases are without symptoms 
In most of these cases the diagnosis of chronic prostatitis had been 
made, and generally the patient had been subjected to many months, 
or even years, of local treatment— massage, irrigations, injections, 
sounds, etc The fact that skilful practitioners had failed to recognise 
the presence of calculi on numerous rectal examinations indicates how 
important it is to take a roentgen-ray in all these cases 
Diagnosis —In only a small proportion ot oui cases was the presence 
of a calculus made out on rectal examination This was especially 
true when the calculi were isolated or few In some cases, in which 
the calculi could not be felt, crepitus was made out In some instances 
the calculi could be easily felt In most cases the positive diagnosis 
was made by the roentgen-ray 

RoenUjen-ray Technviiie in Ctnet of RnMulic Calculi —We have 
elsewhere described a special technique advantageous in obtaining a 
proper demonstration ot calculi within the prostate With the ordinary 
roentgen-rav picture, taken \vith the tube, immediately m front of the 
mid-part of the abdomen, the prostatic shadow lies immediately 
behind the symphysis pubis, and the calculi may be difficult to see, 
or e\en be obscured The exposure should be made with the rays 
directed down the pelvic strait This can be obtained by removing the 
thighs from the knee crutches, dioppmg the leet so that the thighs are 
in line with the body, and arching up the back upon a pillow beneath the 
dorsal vertebra The pelvis is tilted so that the tube can be easily 
placed so that the rays are directed down the pelvic strait. A film is 
thus obtained, m which the prostatic shadow is entirely within the 
pelvic shadow, and the calculi easily discovered (Fig 538) 

In onlv a few cases was much assistance m diagnosis obtained by 
means of cystoscopy or urethroscopy, except m excluding vesical 
calculi The urethra was usually intact, and showed little more than 
hy'peremia or chronic mtection In 2 cases calculi had eroded through 
the mucous membrane, and m 2 a calculus was seen m the small hole 
m the floor of the urethra As stated abo\e, the diagnosis is usually 
made b\ the roentgen-ra\ , and m many' cases, even when the presence 
of calculi m great number were shown m the film, it was impossible 
to feel them, or obtain a crepitus on rectal examination 

Treatment —The treatment of endogenous calculi, not associated 
with hy'pertrophy or carcinoma, has Aaried greatly If the symptoms 
are negligible, the jirostatic secretion and urine sterile, sexual po^^ers 
normal, we usually do not ad\ise operative treatment, even though 
many calculi ma\ be shouii b\ the loentgen-ray In such cases, we 
usually desist from giMng prostatic massage or other forms of local 
treatment i\Iany of these patients are quite comfortable, although 
their prostates are filled \\ ith small calculi 

In other cases, with local symptoms such as, burning, irritation, pain, 
hematuria, difficulty, freciuencv, marked obstructne symptoms, back 
pressure effects— we ha\e urged operative removal In 2 eases a few 
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stonefl were renioMKl li\ cnilusct»p\ with forceps and a^mbs. In 1 
case in ii\hich there mis present a contracture of the %e3ical neck with 
obatruition to unnntion a jiUucU ojicmtion was foUoaetl b\ evacua- 
tion of the calculi Sudi methods or the more extensive tmusurcthml 
resection ccrtamlv cannot l)c recennincndcel liccausc the ainovnl of 
the cfllCTili would undoubtesilv Ik vtrv ineompletc in most cases 
alUiough cases thus operatcel Imvc been reported I prefer to carr} 
out penncal pro^tnt(»-lithotomv Flic ide-al operation m ^ch cases is 
to remove the calculi without ojicniiig the unnarv tract (1 ig o39) 



Fia 639 — long unHhrti trndor luod lo eipo**> prostat* filW with calculi, 
which mar lhu« ho moored witboot opoolng arrthro. 

FfWiful Vro*i<ito-liiho(uiiiy — V loug proatotic tractor is passed 
until the beak reaches the prustatic urethra. The uaual uwerted TJ 
maaaon is made the central tendon isolated and divided the recto- 
urethralis muscle picked up and incised near the membranous urethra 
the postenor lajcr of DenonvillierB fascia pushed backward after 
division of Its fibers near the apex of the prostate The long tractor 
is then pushed into the bladder opened out, and the prostate forced 
mto the penneal vround b\ traction and leverage (Fig 540 \o 1) 
Having exposed and palpated the postenor surface of the prostate 
an rncBion is made on each side of the median line about 1 5 cm 
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apart The scalpel passes through capsule and posterior lamella of the 
prostatic tissue, in front of which calculi are usually encountered, in 
small cavities, sometimes single, but often multiple In some cases 
the entire lateral lobe is filled with great numbers of calculi In other 
cases they are embedded m the tissues, so that an excision of each 
lateral lobe is required to completely remove them After removing the 
calculi from the lateral lobes, a carctul examination of the suburethral 
portion of the prostate should be made, as frequently calculi are found 



Fra 540 — 1, Removal of calculi from lateral lobes of prostate wth long tractor, 2, 
removal of calculi from median portion of prostate with curette without opening urethra 


in the prespermatic or subcei vical portion of the prostate By means 
of a curette (Fig 540, No 2) their removal is usually completed without 
difficultv The operator should be caieful to deteimme whether calculi 
are present m or between the seminal vesicles and ampullm, and that 
the outlying poitions of the prostate have been completely evacuated 
In most cases it will have been possible to carry out the operation, 
above described, without opening into the urethra or bladder In 
such cases no drainage is usually required, except small gauze packs 
into each of the lateral cavities Where the urethra is opened, a 
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m 

cntlicter uiserttil through the inciUiu to dmin the bliuMcr uiav 
be (lesiral)Ie Tlic iLxators arc approxonateil as u&iuil ^^^th plain 
catgut tliL wound cli*ic<l in front niul on the left aido with uitcrruptcd 
sutures of fine 8ilh an<l uith the gaiiw, emerging from tlic right angle of 
the wound 

The cvnralejtfrncc in thc^ ease's is usualK rapid and free from com- 
plications Tlic gauze is rcino\cil on the lln^ after the operation 
llic uih ing urethral catheter is n. nio\ e*<l in aliout a wx'cL 

In some cases it is neex'ssarx to rcino\c u calculus which nm\ project 
into the urcthm KfoR a tractor can lie mtroducesl In such wrmeal 
uretlirotom\ and introduction of the tractorthrough it into the bladder 
isusualK the method of choiix OccasionnlK abscess \nthiu or outside 
the prostate complicates the picture onilino\ rcfjuire spccml treatment- 
One must guaitl against generalization of the sepsis, ^^e usualh swab 
out or imgntc thoruughU with 2 per cent mcrcurochromc and pack 
the iNounil In cases associated with contracture of the \csical orifice, 
or small bars in the incdiaii portion a punch operation in addition 
tothcpro3tato-hthotom\ uia\ benecesson to obtain a good result. 



Fia 541 -iUriidly enUrfed BdnwiiuUciua l*lernl ftud nwUnn lobe* in 

10 PJ*<50 ■ocn mbeddod In fibrou* coponle none in Interior of k)b«. B UJ 


Group 2 Cams of Proftztic CiJcTill Aszodzted with Proftotic 
Hypertrophy —In 2.1 cases wleuomatous enlargement of the prostate 
was present among our 1()() patients witli prostatic cnlcuh as will be 
seen m the tabulation (Table 3) \b pointed out bi us many leare 
ago m such the calculi are almost mianabh found outside the 
hypertrophied lobes. The\ generally he m the lay era of fibrous tissues 
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apart The scalpel passes through capsule and posterior lamella of the 
prostatic tissue, m front of which calculi are usually encountered, in 
small cavities, sometimes single, but often multiple In some cases 
the entile lateral lobe is filled with great numbers of calculi In other 
cases they are embedded in the tissues, so that an excision of each 
lateral lobe is required to completely remove them After removing the 
calculi from the lateral lobes, a careful examination of the suburethral 
portion of the prostate should be made, as frequently calculi are found 



Fig 640 —1, Removal of calculi from lateral lobes of prostate with long tractor, 2, 
removal of calculi from median portion of prostate ivith curette wthout opening urethra 

in the prespermatic or subcervical portion of the prostate By means 
of a curette (Fig 540, No 2) their leraoval is usually completed without 
difficultv The operator should be careful to determine whether calculi 
are present m or between the seminal vesicles and ampullue, and that 
the outh mg poitions of the prostate have been completely evacuated 
In most cases it will have been possible to cairv out the operation, 
above described, without opening into the urethra or bladder In 
such cases no drainage is usually required, except small gauze packs 
into each of the lateral cavities Where the urethra is opened, a 
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catlictir ub<rtt“<l tlin)iipl» tin iiU’ntiLs to <Irum the bladder nm\ 
Iw doimbic Hr liNiittjrs art n|>])n)xiiiiitti‘<i os u->ual ^\^tll plum 
catgut the wound doMil ui front und on tiu left Mdc witli interrupted 
iutures of fine silk and w itli the gauz4 iiniiTpng from the nght angle of 
the wouikI 

Tlic r»;/mi/fJWTMrr ni the^ ni'e*s is iLstiallx rapid and frex from coni- 
plientioni. Hie gauze is nnioM-tl on the da\ aftir the operation 
TIr inh ing uathral eathett r lh niiioM'd in ulMiut u wixk 

In 'HJinc ca'R'd it u nce\'-v'4ir\ to nnio\e n e deiiliu uhiedi nin\ project 
into the urethra lM.fore a traitor mil Ih. intnHliRvtl In Mich penneal 
urethnitonn and introduction of tile truetorthmugh it into the bladder 
u usualK the incthoil of dioim (KxaMonulK absfcs:i w itliin nr outside 
the pHtotatc fomphcatcM till pictua ainlniax ntiuire sjnxml treatment 
One muit guard against gent.rdization of the sipsH Wc uaualK swab 
out or imgati thorough^ witli Z per cent nurfunichrunu and pack, 
the wound In ca-xs o-ssocaiti'il with contrai'tnn. of the M*sical onficc 
or wiiall liars in tin nie'<ii m imrtion a pniieli opemtion in addition 
totheprostato*Uthotoni\ mn\ U ncewsur. loobtam a pCKx! result 



Fia. «>11 — MarLcMli MiJixetd ftJrDODMlcHU Uteral uxl m«dIao kihc* enaeWltd in 
Cileull fc«n emhniJod In fllwmu nnwilr Don« la Interior of Iqbe*. B UJ 

Group 2. Cu«a of Prostatio Calculi AModated with ProiUtio 
Hypertrophy —In 21 nises iidciioiiiutoun eidurgemeut of the prostate 
WBs present among our UK) patients with prustatic calculi as will be 
i>een m the tabulation (lable 1) As pointed out b\ m luanj lears 
ago m buch coses the calculi arc almost inianabh found outside the 
h\ pcrtrophied lobes. The\ gencraU\ be m the la\ ers of fibrous tissues 
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which foim the eacapsuhxtion of the adenomatous lobes, and separate 
tliem fiom the non-hj peitrophied prostatie tissue which is aiound them 
In Fig 541, calculi may be seen within the thin fibrous capsule ot the 
enucleated lobes Othois weie found just outside this finer In 
Fig 542 may be seen a cioss section of one of the Literal lobes, sliowmg 
that the calculi aie along the peiiphcry of the prostate, and not within 



Fio 54J — Same case as Fig 511 Cross-sccUoii of two lateral lobes of adenomatous 
hyiicrtrophy of iirostato removed through perineum The adenomata are free of calculi, 
but three may bo seen m ducts leading to posterior lamella on urethral side of hyper- 
trophy Several may also bo seen in atmi of lateral and posterior lamclhe They occur 
along lino of cleavage in acini surrounded by fibrous stroni i, but not m the hvl)crt^oph^ 
BUI 2J107 

the cential portions It seems jnobable that calculi occiu heie within 
piostatic acini or ducts, which <ire compressed by the growing adenoma, 
that the} do not, therefoie, occur m the adenoma itself, but ni normal 
piostatic tissue, m which the glands and ducts are greatly compressed 
They aie readih seen in perineal piostatectomy, but laiely removed in 
suprapubic operations 
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10 

21 

22 
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100 


Table 3 gives the age, the type of operation used m the 100 cases ot 
prostatie calculi seen at the Biady Institute On recktl culmination in 
cases with hypertrophv, the calculi max sometimes be felt, but more 
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fmiuciith the ix>Httnor lu^cr of iioniial pin^tutJc tLv>tit uml elubtieitN 
uf the lupertniphwxl lolx^s (>e\ond make:) ittoguition of the calculi 
bj ivctnl palp.ition diffictilt or nnpo:^ibIc On thia accmnit a roentgen 
m\ 13 0 ^alual)l(. uildition mtliustml' of ca-^ti «>f proatoticlnpcrtropliN 
I'spceialli if on omi of mdurutioa suggcits taremonm 
Sjmptoins. — Vjj stati'tl in Table - there an. iO ca-e's of prostatic 
calculi m our 3cnc3 m wlndi there was lictngn adenonm pre:>cnt C on 
urrlieu hotl been pre*K‘nt in 1 1 cui>c3 (-lo per cent) 1 retpicjn^ of urina- 
tion WU 3 the moat iniiKirtnnt s\iiiptoni (tO per cent) with urgenc\ 
difficult! d\i.una un<l hcsitanc\ dribbling and retention occurring lu 
from 17 to 'll per ant of the coae“3. Ifeiimtuna occnnvtl in 17 per 
cent Thu 13 diatinctl! higher tlion u usuall\ non m sunple caaoi of 
benign InTicrtropli! IXep urethrul pom wiis preaeiit m 14 per cent 
pain m tlie liack m 1 7 j)er ant uhich w olao gnoter than uaual TIic 
dt>co\ir! of an ajiparent stneturc (17 per ant) \va3 proliabU dnetotbo 
prv33urc of the calculi ujwn the urethra 1 he proAna of calculi in the 
kidiic! ureter or bladder in 17 per cent of the coses a nlio on important 
finding Va u rule utdesi cniculi oa large or !er\ abundant the 
sinnptomi arc not ddrerent from thuac of simple In pertrop/i! 

DUpwiU.— Thi3 13 UjUtillv inipofNaiblt exapt ivitli the roentgen ru!, 
Ottmg to the fact that the calculi on. UdualK foimd ucll Knentli the 
posterior lamella of pretftotic tiaaiie (poatenor lolie) IN here tlie\ are 
larger the\ inn\ U polpotcd ond iuggwt caninoma Jn i-uch oiscs o 
rocntgen-«\ should aln'a^'s Iw taken to assist in t/ie diagnosis. Occa- 
sionalK crepitus con be iua<le out where numerous calculi impinge 
upon etidi otlier Nlthough calculi ore often ujia“cogni 2 cd until opera- 
tion their rather fraiucnt presence offers another argument for penncal 
prostatectonn at i^bicli the! oro been and mnoicd genemlK before 
or mth the lateral and nicdain lobes. 

TfsattBftiit. — Lnk^ss the hipertrophial lo}>c3 produce discomfort or 
obatructiic siniptonis, no operation or other treatment ma! Ik. mdt 
cated hut in tlie great majont! of instances piatients come on account 
of difficult! and fre'fiuenc! ofurmation and operation la indicated 

Pennenl ProsiaMiihotomy trith Fuudealwn of llyiteriropbied Jxi/cs 
— Ns stated l)eforc after the prostate has been exposed through the 
perineum the calculi arc gencrall\ encountered at once mimeduitel! 
beneath the pjostenor lameiln or laier of compressed prostatic tissue 
which IS alwa\-s found back of the hx-pcrtrophied lobes. For \enra we 
ha! e cmp]o!ed bilateral capsular incisions (Fig 043) \fter renio!!!! 
of all the cbIctUi !!hich can lie uuineilintel! reachal the lateral lobes 
arc enudeated Jn so doing caJcuIi arc often found njthw the cncap- 
sulatmg normal tissue and rimoied with tlie curette or finger In 
some cases calculi are found attached to the prostatic lobes (Pig 541) 
Ilarclj the! are buned in the normal tissue, and should be carefully 
searched for with finger and curette ‘When the median lobe u attacked 
generall! through one of the lateral caiitics calculi ma! be found 
pwtenor to it (Fig o44) V careful 8ur!e! of the urethra should 
also be made to be certam that no stones, projectuig mto the lumen 
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which form the encapsulation of the adenomatous lobes, and separate 
them fiom the non-hypertrophied prostatic tissue which is around them 
In Fig 541, calculi may be seen AVithm the thin fibrous capsule of the 
enucleated lobes Otheis were found just outside this lajer In 
Fig 542 may be seen a cross section of one of the lateial lobes, showing 
that the calculi aie along the peripheiy of the prostate, and not within 



Fig 542 — Same case as Fig 543 Cross-scction of t\\o lateral lobes of aclenoniatoiis 
hyiiertrophy of prostate removed through penneuni The adenomata arc free of calculi, 
but three may be seen m ducts leading to posterior lamella on urethral side of hyper- 
trophy Several may also be seen in acini of lateral and posterior lamella. Tliey occur 
along line of cleavage in acini surrounded by fibrous stroma, but not in the hypertrophy 
B UI 21107 

the ceutial portions It seems piobable that calculi occur here within 
piostatic acmi or ducts, which aie compressed by the growing adenoma, 
that they do not, therefoie, occur in the adenoma itself, but m normal 
prostatic tissue, in which the glands and ducts are greatly compressed 
They are readily seen m perineal prostatectomy, but rarely removed lu 
supiapubic opeiations 


Table 3 

— 100 Cases op 

PnosTATic Calculi 

Record 

OP Operations 





Endoscopic or 




Pennenl prostiito- 
lithotomy 

Supra- 

pubic 

cystoscopic re- 
mo\ al of pros- 





, prosta- 
to-hth- 

tatic calculi 
from the pros- 



No 

No 

Total 

Age 

Operation 

A luioniuta \<I< iioimti 

oloin\ 

tatic fossa 

20-29 

1 


2 


3 

30-39 

7 

1 



8 

40-49 

12 

1 

2 

1 

19 

50-59 

17 

6 5 


3 

31 

60-69 

6 

S 10 



24 

70-79 

3 

8 2 


1 

14 

80-S9 


1 



1 




— . — . 

— 

— 

— 

Total 

. 46 

23 22 

4 

5 

100 


Table 3 gives the age, the type of operation used m the 100 cases of 
prostatic calculi seen at the Brady Institute On lectal examinalioii m 
cases with hypertrophy, the calculi may sometimes be felt, but more 
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calculi, in order to prc\xnt later formation of calculi m the bladder 
waa also illustrated in this cast TTie punch luaj l>c ncedwl to remoic 
a fibrous bar or contracture of tJio \x3icnl neck 

Qronp 3 Cases of ProsUtio Calculi Occuiriuff with Carcinoma or 
Stromly Simulating It,— la our senes of KW cases thin. hn\c been a 
good number m uhidi an mduratwl ana so strongl' simulated car 
cinoma that a roentgen ra\ was not taken \s inihcatcil abo\c such 
IS diatmctl) an error and all sudi cases should l>c studied bj the roent 
gen ra> , with the films taken h\ the proper technique os described 
abo\*e. In some such coses, after exposing the prostate tlie smooth 
raorkedlj mdurated area was found to be a sac full of tightlN packed 
calculi In some eases of carcinotiia of the prostate calculi were dis- 
co^ered embedded in the tissues of tlic prostate after the radical 
operation had been earned out. One such ciiic is shown in Fig 545 
In closuig this dii>cus5ion of tlic 
differential diagnosis of prootatic 
calcuU from caremoma it seems im 
portont to stress again the treraen 
dous ^•aluc of the perineal route 
through which the prostate can be 
exposed careful!) exanimed In jiak 
pation, maswn made luto the aus- 
picious areas, a sectiou remo\e<l for 
diagnosis and froten stamed !>cc- 
tions prepared if neccasorj It is 
onl) b) this technique that caremoma 
can be recogtiixed carl) the radical 
operation earned out to effect a 
permanent cure, which our statistics 
show has been obtamed m over 60 
per cent of the cases m which the 
radical operation was earned out. 

Group 4. Cues of Galcuh in Both the Prostate and Urinary Tract 
—As shown m Table 2 kidne> or ureteral calcuh were present in 17 
cases, and vesical calculi m 0 coses which were also charactenied b) 
prostEtic calcuh Certam authors have asserted that m patients with 
prostatic calculi, a tendcnc) to the formation of calcuh m other organs 
had been detected Our statistics hardlv bear out this assertion 
although chemical examinations which have been made b) Dr White 
show verj much the some mgredieuts present as m unnan calcuh 
Calculi which escape from the prostate mto the bladder ma) undoubt 

edlv form the nucleus of vesical calculn Calcuh which hav e come down 
from the lodnev ureter or bladder and lodge withm the prostate ma) 
go on to form calculi of considendile sue withm the prostate. These, 
however are of the exogenous vanct) and must be sharplv diffe> 
entoated from the endogenous calcuh which we have been desenbrng 
up to this pomt ^ 
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Fiu. MS.— C ro*«.«r«tion of proUtte 
mi>o\wl by ^ouagi radlnl po rina *! 
pro4>LaicT>loiuy for cardDOOi*. Carol- 
DoEDK IlmltiK] to poatnior l«Tn-1lo- 
CbIcuU may be aMn la Krvaral pco** 
tatie duota uwr untthra. Several are 
in Ulcrai Imeli*' ouUide lobuiea 
of hypertrophy DUI 2156S. 
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have been overlooked The bladdei should be also carefully searched, 
because piostatic calculi may escape into the bladdei dining prostatec- 
tomy The inability to remove calculi within the piostatic bed at 
suprapubic piostatectomy has lieen well shown m one of our cases 
(BUI 4947) The iinpoitnnce of completely lemovmg prostatic 



Fig 543 — Lateral capsular incisions have been made, the calculi which are found 
m the stratum between the lateral hypertrophied lobes and the posterior portion of 
the prostate being removed 



Fig 544 The lateral lobes have been remoi ed and the median lobe has been partially 

separated, exposing calculi beneath it 
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iTuddcn atopjwgo o! luiiit with t-ojupltit Jjuibijit> to unnatt for )iour< 
After rccciMiig nn injection of morphine relaxation ami free passage 
of unne occurred On admission ht was \-oidmg frctlj buddenlj 
complete retention of urmc du eloped and nhtu an attempt nas made 
to pfl<CT a sil\cr catheter a stone wus encouuttred m the prostatic 
urethra. VppKing considerable jiressiirc the stone slipjicd back into 
the bladder \\htrc it m.*cu cvTstoscopicnlh to be a calculus of 
considerable suo (Fig rlG) During tlie next fea da\8 the calculus 
vros alteniatclN in tlic bladdtr and then m tlie urethra ^herc it pro- 
duced obstniction until it shpiK*<l l>ock into tlic bladder It a os finalls 
^enlO^■ed supmpubicuU\ omi a wideh dilated Ncsical orifice and pros- 
tatic urethra tlk>co\ca‘<! 

In another cai« a ailculus was detected jirojccting from the utnelo 
and \eruniontonuiu and rcmo\e<l with forceps tliroiigh the ureUiro- 
scopc. 

In 1 case se\erul calculi Here j>ei.n m pockets and remo\ed bv 
Swabs, 

In another following [Knncul pr(K>tatectoni\ several montiis pre- 
viouiU a stone dcN eloped m the posterior urctlira and was removed 
With ni\ small cj-stcbcopic rongeur 

In another case a \tn large calculus extenJctI from the prostatic 
uretlira far into tlic bladder It dev eloped first m tJie urethra andgiw 
out into the bladder to become of great sue. 

Treatment— The operative treatment required to remove tliesc 
exogenous calcuh vanes acconhng to Uio character and sue of the 
caliilus and the pathological conditions which accomjHiDv them os 
indicated in the cases cited abov c. 
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PROSTATIC CALCULI OF EXOGENOUS TYPE 

Very few cases of this tj-pe aie to be found in the lecoids of the 
Brady Institute, but among them there are several of gieat interest 
In one case the patient, aged foity yeais, had had intermittent 




Fig 546 — Case in wlucli calculus travelled back and forth between bladder and 
dilated posterior urethra 1, Calculus 2 cm in diameter m dilated posterior urethra, 
in which it caused complete obstruction to urination, 2, calculus m bladder after cath- 
eterization Within a few hours it was again discovered in urethra BUI 0077 
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Intcf^itlal ncHintla IIO 
Intcno4rular ki>ace and cancer of pn»- 
tatc SoO 

K 

kSLLT a o>-ktu«co)>e, 20 
ciuiocu|)C, 30 32 
Kidno> amyloid 101 
ectopic T"! 
gumma of 100 
gummatoua, 101 
pd\-ic 73 

pioetatlc ohaJnjctloD and 073 
»v-pLiJl«or 101 

Klnvlnaroton rctectoeiCopc, 824 
Kloti emlOtoCspe 10 
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Lv rrrao'iiB a diacebe, 171 

Lraiona of urinary tract dLagoods of 

51-n 

Laradlti a staining metlMMl for ehonore 

itn, m 

Lupuf of wrotum, 437 
Lu> ■ endcMCone, 29 30 

forajre de la p^tate, bOO 
1 ymphadeniti* 222 
I ymphangltia, 222 
Lyniphapetbla, rectal 237 
Lyniphatici of penla, 117 
I ympbcgninuloDia inguinale, 230 
deflnitioD of 230 
diognoaia of 240 
dirferentiaJ 240 
etiology of 231 
Frd teat and anerg> m 237 
pathologj of 230 
prognoeia of 342 
•ubaigue, 231 
■yjnptoroa of 233 
treeimcait of 242 
I ymphopathia v-enerm, 231 


M 

Malviua and orclntm, 484 
MalfoiinatioDj of uietnr* in femalea, 326 
Aldj^nont nooplaams of female urethra, 

Majv a opwotlon for hypoapediaa, 134 
McCarthy'a emto-uretmoacope, 323 
forobUque pan-ecdoeoope 36 30 
Meatotomy 388 
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Frei test, 235, 237 
Funiculitis, 484 
Furunculosis, 484 

G 

Galactocele, 471 
Gangrene of sciotuin, 439 
Gangrenous balanitib, 203 See Balanitis 
Genital tuberculosis, 497 
kidneys and, 538 
lungs and, 538 
ulceis, 182 

non-veneial, 244 
Genito-anorectal syndrome, 237 
Gemto-urinary organs, syphilis of, 78 
Giemsa’s staining methods foi chancre, 
192, 193 

Glands, Cowper’s, 261, 276 
prostate, 261 

Gians penis, absence of, 162 
tuberculosis of, 519 
Gonococcic urethiitis, 353 
acute, 356 

complications of, 361 
treatment of, 360 
examination for, 355 
treatment of, 360 
Gonococcus, 264 

appearance of, 264 
culture of, 267 
staining of, 266 
Gonorrhea, 247 

acute anterior, symptoms of, 283 
alcohol and, 273 

complement-fixation test for, 268 
course of, 279 
hygiene and, 285 
food and, 285 
personal, 286 
physical activity, 285 
hyperpnysiology of menstruation 
and, 273 

immunity aspects of, 277 
incubation period, 269 
influence of anatomical structures 
on, 275 

of histological stiuctuies on, 
272 

mode of transmission, 269 
pathology of, 270 
posterior, symptoms of, 284 
prevalence of, 247 
reasons for, 248 
remedy for, 253 
proof of cure, 297 
prophylaxis, 282 

sexual excitement and, 273, 288, 297 
symptoms, causes of, 278 
therapeutic measuies in, 289 
hydiotheiapy, 290 
instrumentation, 295 
irrigations m, 293 
oral medication, 289 
vaccines and sera, 295, 300 
treatment of, 287 ' 


Gonorrhea, treatment of, local, 290 
virulence of infection of, 277 
Gonoiiheal epididymitis, 304 
sterility and, 307 
Grafts, pedicle, 134 
Granuloma inguinale, 221, 241 
of scrotum, 4-10 

Giamilomata of female urethia, 349 
Gumma, 203 

of kidney, 109 
of penis, 179 
of testes, 460 
Gummatous kidney, 101 
Gunsliot wounds of penis, 164 
Guthiie’s knife, 808 


H 

Hard chancie, 183 
Hematocele, 426, 460, 170 
diagnosis of, 471 
etiology of, 470 
spontaneous, 470 
symptoms of, 470 
traumatic, 470 
treatment of, 171 
Hematoma, 170 
of scrotum, 435 
Hematuria, 844 
essential, 101 
m syphilis of bladder, 90 
Hernia, 460 
Herpes preputiahs, 209 
of penis, 177 
progenitahs, 214 

diagnosis of, 244 
etiology of, 244 
symptoms of, 244 
treatment of, 24^1 
zoster of penis, 177 
Heterologous tumors of testicle, 568 
Hiatus iiiogenitales, 321 
High-frequency spark in prostatic ob- 
struction, 732 

Homologous tumors of testicle, 568 
Hunteiian chancre, 183 

induration in chancre, 187 
Hydrogen-ion concentration, 55 
Hygiene and gonorrhea, 285 
Hyperplasia, diffuse, hbious, GG5 
paienchyinatous, 6G4 
Hypertrophy and cancer, 835, 841 
of prostate, G48, 931 
fibrous, G52 
inflammatory, G62 
of testicle, 410 
Hypospadias, 120, 126, 327 
etiology of, 125 
opeiations for, 128 
Beck’s, 134 
Bouisson's, 129 
Buchnall’s, 142 
Donnet’s, 134 
Duplay's, 129, 135 
Mayo’s, 134 
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Acablfla of 437 
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■tutocoa of. 437 
■ulure of 4^ 

■yphilu of 437 
raricofce ^•canl of 438 
Sebaeeoui cjitB of scrotum, 437 
■'cgalM encfobcopo, 18 17 
'“cmlool tract 013 
vc*ld», 202 008 
anatomy of OOS 
anotoalies of 019 
cancer of pio^tate and. S80 
radium In 808,001 
ryitle lorroation in 023 021 
dnnnago of aurgleat, 6^ 
ectatlc formotiona m 034 
ejaculation aixl, 611 
embryolocy of 008 
hielofo^ of 008 
operatiooa on, indicationa foi 
G24 

peilnea] 028 

oneatbeBis In, 028 
onococc^-gBol method, 
040 

coccygopenneaJ nutb 
od, &39 

lO^nal metfaofl, 030 
i9cb>ot octal method. 
033 


‘jcimnnl 'Ooiclcs opcmtlona on pen 
nenh parusaoral 
metuod, (ilS 
baanl method tl3S 
fcUpraiMiblc method 
tai 

technique of 028 
Thomoon M olLcf » 035 
tmna'cwcal method 

an 

1 odder a, 033 
\ ounff fc, 033 
ph^Bh-loiO of <j 09 
MXrotkiojt of Oil 
bUipcnl pQtlioIofr\ of 019 
burgcfy of. 013-017 

ccmpiicntloca of, OL. 
mdlntcon* for, O’’ I 
IuIx^cuIobIm of 61« 022, 700 
tumor* of 023 0“ 1 
\cslculcetonis 027 
\caMruUtid 3^2 
veJeulotorav 025 

function ana canftr of i)ro*talD, SIS 
in genital tubcseukttis, o38 
in goDorrhea 2$8 
Sexual doficicncy 375 
impotence, 375 
''iniple uJeer 217 

^cnc^cal 217 
xentaeal di»ca«, 280 
1>*V1d ailectktD* uf peuia, 179 
allcr^ 23$ 

snmUpox and orchitis, LS3 
soft chancre, 217 
*>'l«emiaUe colic 023 

cord, lubcreuloJa of o*0 
. irpcrmatoecJe, 400 171 
I (Jingnohis of 473 

ctiologj of 471 
frequenej of 471 
. potitologj of 472 

I symptoms of 472 

trenmeot of 473 
‘Jpennatorrfaca 318 
''phincUs' extorDal urothml 321 
tnifonahs, 321 
^ cscknc 32 

hpinol cord affections umulatlng bladder 
diseiue 02 

Ftoatoma of bcrotum 437 
Heoobea uf female uiethro, 340 
roctal 234 

htenllty and gonorrheal cpldymitis 304 
BtenhratHjn of cyktobcopee 3H 50 
Stem B 1 caectoacopo, 822 
^tcfO-hlcCorth^i roctoecopc, 822 
Stomatoecopc, Biuck. s, 20 
Strangulation of penis, 105 
Stricture at meatus 393 
congtnltal 393 

(roDorrhcal, 309 
of bulbous ureth™ 3S3 
of female urethra, 349 iSO 
I of membianoua urethra, 3S3 

I of methra, 367 
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Pro'jtuto, hyperpliibia, diffuse paiencliy- 
inatoiis, 6b i 
hypci trophy of, frl8 
etiology of, 049 
pathology of, gioss, 667 
inieioscopic, 658 
infections of, 2*17 
lymphatics of, 006 
myoma of, 607 
nerves of, 007 
neurological lesions of, 700 
obstruction of, 648 
bladder and, 008 
diagnosis, differential, 702 
examination in, 677 
abdominal, (>78 
blood chemistry, 697 
caidio-vasculai, 078 
catheterization, OS-i 
cystoscopy, 688 
external genitalia, 678 
kidney function, 693 
pulmonary, 678 
lectnl, 078 
roentgen-ray, 099 
urinalysis, 701 
ludney and, 673 
pathology of, 048 
treatment of, 707-750 

high-frequency spaik oper- 
ation in, 732 
hygienic considerations, 

711 

intra-urethral method of, 

712 

palhative, 712 
postoperative considcia- 
tions, 781 

preliminary to prostatec- 
tomy, 715 ) 

prostatectomy, perineal, 
721, 733 

suprapubic drainage m, 
716, 717 

surgical problem in, 720 
Young’s punch operation 
m, 721 
physiology of, 009 
sarcoma of, 668, 705, 911-922 
diagnosis of, 914 
symptoms of, 913 
treatment of, 915 
secretions of, 011 
stroma of, 065 
syphilis of, 86 
tuberculosis of, 520, 706 
Prostatectomy, perineal, 721, 733 
suprapubic, 721, 757 
two-stage, 778 
Prostatic abscess, 375 
calculi, 923 

carcinoma and, 935 
endogenous, 923 

diagnosis of, 928 
pathology of, 924 
symptoms of, 920 


Prostatic calculi, endogenous, treat- 
ment of, 928 
exogenous type of, 930 
treatment of, 937 
gonorrhea and, 924 
]3rostatic hypeitiophy, 931 
prostatitis and, 921 
hypertrophy and prostatic calculi, 
931 

obstructions, O-IS 
Piostatitis, 375 
acute, 301 
chronic, 703 
local infective, 312 
non-gononheal, 112 
poSlgonori heal, 313 
piostntic calculi and, 921 
I Piostalo-hthotomy, pciincal, 929 
I Piostatoirhea, 318 

j Piostatovcsiculcctomy, tiunsvcsical, 036 
I Pi uiitiis of scrotum, 137 
I Pyelectiisis, 05 

'Pyuria, iircthial dischaige, without, 355 
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llADiajr m canter of prostate, 890-908 
Reconstruction of uiothia, 131 
Rectal stenosis, 231 
stricture, 234 

Rectum and cancer of prostate, 851 
Reichert instrument for dark-ground 
illumination, 189, 190 
Renal anomaly, 71 
cysts, 70 

function, chromocystoscopy and, 60 
diffeiential, 00 
excretory urography and, 60 
estimation of, 57 
fusion, 73 
infection, 08 
neoplasm, 69 
pelvis, duplication of, 71 
leteution, 375 

test, phcDolsulphonphthalem and, 

694 

tubciculosis, 09 
Roentgenography, 61 

tissue shadows in, 61 
urinary lithiasis and, 62 
1 Roentgen-ray examination m prostatic 
I obstruction, 099 

' m prostatic calculi, 928 

I theiapy m cancer of piostiite, 908 

Russell's operation for hypospadias, 134 

I 

' S 

t 

, Sarcoma of penis, 173 

of prostate, 668, 705, 911 
Scabies of scrotum, 437 
iSchlagentwcit’s cystoscope, 28 
' Scrotum, 432 
I abnormalities of, 434 
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Uretlir.i, male, striclurc of, gonorrheal, 

treatment of, 
abcpsia and, 
377,681 

dilatation of, dS2 
meatotomy, 380 
olivary bougie in, 
677 

“opeiative," 385 
icbcction of fistu- 
la;, 390 

sounds in, 378 
urethroscope in, 
677 

uictlirotoiny, fSG, 
iS7, 3S8 
syphihs, 391 
tuberculosis, 191 

membranous, cancer of piostateand, 
851 

leconstmction of, 131 
stiicture of, 307 
syphilis of, 78 
primal y, 78 

chancre of the meatus, 
79 

complications in, 81 
diagnosis of, 80 
endo-urethial chancic, 79 
frequency of, 78 
location of, 79 
secondary, 81 
teitiary, 82 

complications in, 8*1 
fistula and, 84 
mode of invasion, 82 
phagedena and, ^1 
prognosis m, 85 
stricture and, 84 
symptoms of, ^3 
time of appearance, 82 
treatment of, 80 
tuberculosis of, 518 
Urethritis, acute posterior, 298 
chronic, 302 

diagnosis of, 304 
pathology of, 303 
symptoms of, 303 
treatment of, 304 
gonococci, 353 
gonococcus, acute, 360 
in female, 352 
acute, 352 

treatment of, 353 
non-gonocoecic, 352 
treatment of, 353 
syphilitic, 316 
Urethrocele, 334 
Urethrocystography, 77 
llretlirorrhea, 317 
Urethroscope, 30, 48, 377 
]Bro^vn-Buerger’s, 323 
Butterfield’s, 323 
Young’s, 323 
Urethroscopy, 48, 325 
operate e, 49 


Uiethi ostomy in piostatic obstruction. 
719 

Uicthiotomy, eUeinal, 387, 388 
mteinal, 380 

Urinary findings m acute paienchyma- 
.tous syphilitic nephutis, lO-f. 
105 

lithiasis, 02 
tract, calcuh in, 935 
lesions in, 51-77 
diagnosis of, 61 
biopsy and, 55 
bacteriology and, 50 
blood chemical deter- 
minations and, 58 
chroinocystoscopy in 
00 

cloudy urine and, 54 
concentration tests 
and, 58 

crystals m urine and, 
55 

cystography and, 74 
cystoscopy in, 52, 53 
di/Teientiul and renal 
function, 00 
liydiogen-ion concen- 
tiation and, 55 
microscopic esamina- 
tion, 54, 55 
lihenolsulphonejfiitha- 
1cm, excretion of, 
59 

physical examination 
m, 51, 52 

renal hmction and, 

57 

rocntgenogiaphy m,6l 
clifTerential and, 
02 

' urethral secretions 

and, 57 

urethi ocystography, 

77 

urinalysis in, 53 
urography and, 03 
Urination, fiequent, 373 
obstructed, 373 
retention, 373 

Urine in lesions of uiinary tiact, 53 
m piostatic obstruction, 71 1 
Urography, 03 

ectopic kidney and, 73 
excretory, 65 
nephrolithiasis and, 67 
pelvic kidney and, 73 
pelvis duplication and, 71 
pyelectasis and, 05 
lenal anomaly, 71 
cysts, 70 
fusion and, 73 
infection, 08 
neoplasm, 09 
tuberculosis, 09 
ureter duplication and, 71 
urctcietasis, 00 
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Urethm, m ile, stricture of, gonorrheal, 1 Urethrostomy m prostatic obstruction 

treatment of, 719 

asepsis and, Uiethrotomy, external, 387, 38S 
377,381 mternaf, 38C 

dilatation of, 3S2 j Urmar 3 " findings m acute paienchyma- 
meatotomj’, 386 i tons syphilitic nepliritis, 104, 

oln ary bougie in, ' 105 


377 

“operatue," 3S5 
resection of fistu- ! 

lai, 390 I 

sounds in, 378 
urethroscope in, i 
377 , 

uiethrotomj’-, 386, i 
387, 388 
SiTiluhs, 394 

tuberculosis, 394 I 

membranous, cancer of prostate and, 
851 

reconstruction of, 131 

stricture of, 367 , 

s} pliihs of, 7S 

primarj', 78 [ 

chancre of the meatus, 

79 

comphcations m, SI 
diagnosis of, SO ' 

endo-urethial chancre, 79 , 
frequenc}' of, 78 ^ 

location of, 79 * 

secondary, 81 


litlnasis, 62 
tract, calcuU m, 935 
lesions in, 51-77 
diagnosis of, 51 
biops} and, 55 
bacteriology and, 56 
blood chemical deter- 
minations and, 58 
chromocystoscopj' in, . 
60 

cloudj’^ unne and, ,54 
concentration tests 
and, 58 

crjstals in urine and, 

55 

cjstograpby and, 74 
c 3 stoscopj’- m, 52, 53 
diffeiential and renal 
function, 60 
1)3 drogen-ion concen- 
tration and, 55 
microscopic examina- 
tion, 54, 55 
pbenolsulpbonephtha - 
lem, excretion of, 


tertiarx, 82 

cdiuphcations m, 84 
fistula and, 84 
mode of invasion, 82 
phagedena and, ^ 
prognosis m. So 
stncture and, 84 
S 3 Tnptoms of, S3 
time of appearance, 82 
treatment of, 86 
tuberculosis of, 518 
Urethritis, acute postenor, 298 
chrome, 302 

diagnosis of, 364 
patholog 3 " of, 363 
s 3 'mptoms of, 363 
treatment of, 364 
gonococci, 353 
gonococcus, acute, 356 
m female, 352 
acute, 352 

treatment of, 353 
non-gonococcic, 352 
treatment of, 353 
s^'phJhtlc, 316 
Urethrocele, 334 
UrethroCA 5tograph3', 77 
Urethrorrhea, 317 
Urethroscope, 30, 48, 377 
Brown-Buerger s, 323 
Butterfields 323 
Young’s, 323 
Urethroscopy, 4S, 325 
operatu e, 49 
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I 57 

j roentgenography m,61 

differential and, 
j 62 
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Urination, frequent, 373 
obstructed, 373 
retention, 373 

I Urine m lesions of minar 3 tract, 53 
] in prostatic obstruction, 714 
Urograph} , 63 

ectopic kidnej and, 73 
excretor}’, 65 
nephrolithiasis and, ^67 
pehac ladney and, 73 
peUas duphcation and, / 1 
p> elect asis and, 65 
renal anomah , 71 
cj-sts, 70 
fusion and, 73 
infection, 68 
neoplasm, 69 
tuberculosis, 69 
ureter duphcation and, 71 
ureteretasiR, 66 
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idiopathic, 473 

cooipllctitloiu of 177 
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patboloKj of 471 
n^ulti La, 47i» 
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troatmcnt of 475 
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diaipw-ia of 171 
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^ arlola and orcldtls 
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\ cinn of pcnlt, 110 
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fourth, 
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^o4c^d«tom^ fcuiloal U37 
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